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I. Introduction

A study of the measurement accuracy of selected B-Dot
probes has been completed. In general, the interaction of a
B-Dot probe with an incident electromagnetic (EM) wave has
been studied. Specifically, the scattering of an incident EM
plane wave from a single B-Dot probe and the mutual coupling
and resulting electromagnetic interference (EMI) between two

B-Dot probes in close proximity have been studied, in part.

II. The Infrared Measurement Technique

The investication of the interaction of B-Dot probes
with EM waves was wundertaken with a new Infrared (IR)
measurement technique [1-8] that was developed at the
University of Colorado. With this IR method, the
two-dimensional field pattern scattered by the B-Dot probes
can be measured in a minimally perturbing way. The
interference pattern between two B-Dot prokes can also be
measured withcut introducing another metallic probe in the

measurement volume.

The IR technique is based on the Joule heating that




occurs in a lossy material as an EM wave passes through thoe
material. The material 1is assumed to have a finite
conductivity, an imaginary permittivity, and an imaginary
permeability. The absorbed heat energy is converted into
conducted and convected heat energy and into re-radiated
electromagnetic energy. This electromagnetic energy is
concentrated in the IR band, ard can be detected as the

energy radiated from a "blackbody" radiator.

The technique involves placing a thin lossy planar detector
screen in the vicinity of the probe. The conductivity and
the imaginary components of the permittivity and the
permeability of the detector material cause the temperature
of the detector material to rise above the 1local ambient
temperature of the surrounding environment, by an amount
that is propertional to the local electrical and/or magnetic
field intensity at each point on the detector screen. This
produces a two-dimensional map of the electric and/or

magnetic field in the screen material.

The screen material is tailc ‘ed to be sensitive to only

one component of the field. Care is also exercised not to

significantly perturb the existing field by the presence of

a lossy material. The thickness of the screen material is
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usually less than 80 microns; the conductivity of the screen

material is usually less than 8 mhos per meter.

The temperature difference petween the detector
material and the backgréund is detected, digitized, and
stored in t“e memory of an AGA Thermo Vision system on a
pixel by pixel basis. This stored data represents the
temperature distribution over the extent of the detector
screen and is a map of the intensity of the electric and/or
magnetic field distribution absorbed in the screen. This
data can be analyzed to determine the interaction o¢f the

probe with the incident EM field.

III. Test Setup

TwWwo separate measurement configurations were studied.
These measurements were made in the Anechoic Chamber in the
Electromagnetics Laboratory (EML) at the University of

Colorado.

The test setup for the various test - snfigurations is
shown in figure 1. The probe was suspended from a wooden

support structure using thin non-conducting wire. The axis

of the probe was aligned irn a horizontal or vertical

-
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position. The incident EM plane wave was linearly
polarized. For these tests, the incident wave was vertically

polarized and the probe axis was also aligned in the

vertical direction. The frequency was stepped from 1 to 18

GHz, in 0.5 GHz increments.

A. Ambient. Free Space Reference Fields

Before each measurement was made on a B-Dot proke, the
ambient background EM field intensity level was measured
across the measurement area of interest, using the IR
camera. This is a 1 meter by 1 meter planar surface area
immediately adjacent to where the probe would be placed. The
test setups for this reference level measurement are shown
in Appendices A, B and C (cf. figures Al, Bl, and Cl, for

the three different test configurations used).

In one setup, the camera was located 110 inches from
the probe, at an angle of 45 degrees from the direction of
propagation. In the second setup, the camera was 79.5 inches
from the probe, at an angle of 20 degrees from the direction
of propagation. In the third setup, the camera was 110
inches from the probe, at an angle of 45 degrees from the

direction of propagation.




The measured ambient free space reference data are
shown in Appendix A, B, and C. Figures A2 througbh A6 contain
the 4 to 8 GHz data for the single prcbe reference field:
figures B2 through B8 contain the 4 to 14 GHz data for the
single probe reference field; and figures C2 through C6
conitain the 8 to 14 GHz data for the two probe rteference

fields.

These fields are the free space fields that the B-Dot
probe should measure. The data taken later with the B-Dot

probe in place is compared to these background fields to

determine the exact effect (perturbation) the probe has on

the fields to be measured.

B. B~-DOT Interference Fields

A number of measurements of the fields scattered by a

single B-Dot probe in free space were made using the IR

technique. This same technique was also used to measure the

interaction between two B-Dot probes 1n free space.

Two different test setup configurations were used. 1In

the first confiquration, a single B-Dot probe was suspenced
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in free space and illuminated in the frequency range of 1 to
10 GHz. The scattered fields were determined with the IR
technique, as a function of frequency. In the second
configuration, two B~Dot probes, at various separaticas,
were also illuminated from 1 to 10 GHz. The coupled tields
(including the mutual interaction between the probes) were
measured with the IR technique, as a function of separation

distance and frequency.

1. Single B-Dot Probe in Free-Space

A number of measurements of the fields scatterec by a
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using the IR technique. The test setups are shown in

figures D1, El, and Fl in Appendices D, E, and F.
a. Scattered Fields

The measured data are presented in Appendices D, E, and
F. Appendi¥ D contains the 1 to 4 GHz aata tfer a single

pr~be:; Appendix E contains the 4 to 8 GHz data for single

o]

probe; and Appendix F contains the 8 to 14 GHz data for a

single probe.




Each figure in Appendix D, E, or F represents one IR
measurement, at a single freguency, at one orientation of
the B-Dot probe rclative to the incident EM plane wave. The
incident wave was vaertically polarized in each case. For the
measured data presented in this study, the axis of the B-Dot
probe was also vertically oriented. The incident EM plane

wave was normally incident on the probe.

As shown in figures D2 through 06, E2 through E6, and
F2 through F8 in Appendices D, E, and F, the E-Dot probe
interacts strongly with the incident £M wave.

a3

Additionai tests should be ©

e e D e . A - e Al . ~ s~
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sensitive detector screen to determine the exact nature of
+he coupling mechanisms and the absolute strengths of the

interactions.

2. Two B~-Dot Probes in Free Space

Tre interaction {mutual coupling) between two B-Jdot
probes in a free space environment was also invescigated.
Thase tests are necessary to determine the nutual

interaction betwren two or more probes placed close to each

other. Such a situation would occur if several probes were




being used to simultaneously map a tuo or three dimensicnal

region of space at the same time.

Two different types of tests were performed. In the
first test, the probes were separated at three distinct
distances, and the freguency varied from 1 t¢ 8 GHz. In the
second test, the probes were tested at three distinct
frequencies, and the separation distance varied from 1 to 10

cm.

a. Rutual Coupling & Interference Fieldcs

The measured data presented in Appendices G, H, and I
are for 5.75", 4.75" and 2.75" separations between the
probes, respectively. For all cases, the test setup is shown
in figure G1. The data is for 1 throuch 8 GHz, 1in 1 GHz

steps.

The measured data presented in Appendices J, K, and L
are for 1, 5, and 10 GHz frequencies of the incident
excitation, respectively. For each case, the test setup is
shown in Figure J1l. The data is for 1 through 10 cm

separation distances, in 1 cm steps.
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Figures J1, K1, and Li sbow plan views oif the two-probe
configurations. Figures J2, K2, and L2 show camera views of
the two-probe configurations. 2s show in those figures, tae
horn antenna, which illuminated the two prcbes at a
frequency f, was approximately 2 feet from the probes. The
frequency f was varied 1n the tests.  The 1R camera was
positioned 7 feet from the probes, The camera angle,
measured from the directior of the incident wave, was

approximately 20 dsgrees.

B-Dot, series 300 probes were measured. The probes were
aligned parallel to each other, and separated a distance D
from each other. The distance D was also varied 1in the

tests.

The polarization of the incident wave was vertical;

wave was normally incident on the probes.

Figure L3 shows the interference pattern generated for

two B-Dot probes in free space, at 10 GHz, at a spacing of

10 cm, at one orientation, & at one polarization. As shown
in that figure, each probe acts basically as a single dipcle
in free space. iIn figure L7, the probes are moved closer

together (5 cm spacing). As shown in that figure, the probes




are beginning to interact with each other. A =standing wave
is beginning to form between the handles of the probes. 1In
figure L11, the probes are moved very close to each other (1
cm spacing). Now, the prohes interact with each other and
the incident wave and significantly perturb the incident
field. Strong interference & mutual coupling occurs between

the probes at this spacing.

Other frequencies and configurations have been tested. A
complete summary of all the test data is presented 1in the

Appendices.

As shown in those figures, the probe interacts with the
incident wave & significantly perturbs the incident field.
Strong interference & mutual coupling occurs between the

proxes.

IV. Conclusions

As shown in the Appendices A through L, the B-Dot probe
interacts with the incident wave and significantly perturbs
the incident field. Additional measurements need to be
performed to determine the magnitude of the perturbation and

the consequences of the interaction on the measurement




accuracy of the B-Dot probe.
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APPENDIX A

Ambient Free Space

Single Probe Reference Fields

(4 to 8 GHz)
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Flgure A-1l

RADC PROBE STUDY
FREE FIELD CONFIGURATION
DETAILED TOP VIEW OF SET

UP
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Figure A-2
Shot Number : 1000

Time of Recording : 1-10-1989 , 13:23
Frequency : 4 x 10° Hz . .
Thermal Range : S
Thermal Level : 56
Ambient Temperature : 28.00°C
Power Level : 33 E 0
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : krdgn.raw
Comments |
Free field data. No probe presant.
Horn to screen distance is 24in. Camera to screen dist. i3 1104in at 45 dag

Using the zoom lens.
Note: sourca is producing a harmonic at 6.3GHz. See no problem at this time

FRAHE # FMIELD R Rvg Opt
e of f

"Esc” Lo continue
"y" for grid on/off

Currani frape i
Corrant {int 8
unber 1000
:Hr’ l'lx ooy -...

1 18~1939 ) 13 23

28 90 l*nre - .
- = : Pouar laval @ 33.88 40n
9 —_— S P (IR lans @ LH 7 deg

Free field data. No prohe present.

Horn to screen distance is 24in. Camera to screen dist. is 118in at 45 deg
Using the zoom lens. _

Note: source is producing a harmonic at 6.3GHz. See no problem at this time

17



Figure A-3
Shot Number : 1001

Time of Recording : 1-10-1989 , 13:42
Frequency : S x 10° Hz
Thermal Range : S
Thermal Lével : 56
Ambient Temperature : 28.00°C
Power Level : 41 E O
IR Camera Lens : Long Wave, f/1.8, 77
Name of Stored Data File : krSgn.raw
Comments
Frae field data. No probe present.

Horn to screen distance s 244in. Camera to screen dist. is 110in at 45 deg

Using the zoom lers
Note: scurc? W; nroducing a harmconic at 4.3GHzZ. See no problem at this time

FWF' FIELT ¥ Avg Opl |
4 ) off |

“YEze” Lo continue
"g" for grid onw/off

iCurrend frams @ 1]
: )
fia

i
gCurrmﬁ

id @ 0

2- (Zhot wmunhar 1001
iTine of recording @

P 1-18-1939 , 13:42

(Traquoncy @ SE 9 s
‘Thermal ranga @ S
T:ﬂrnal l= i ¢ 56
(fnbionl tenparaturas :

: 23.00 dayroes €

Pouar lewval : 44,08 dIn

:I" lens : LH 7 deg

free field data. No probe present.

Horn to screen distance is 24in. Camera Lo screen dist is 110in at 45 deg
Using the zoom lens.

Nole: sourcs {s producing a harmonic at 4.3Gliz. See no prohlem at Lhis tine
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Figure A-4
Shot Mumber : 1002

Time of Recording : 1-10-1989 , 13:44
Fraquency : 6 x 10® Hz

Thermal Range :.S

Thermal Level : S6

Ambient Temperature : 28.00°C
PoweruLeve1 } 37 EQ

IR Camera Lens : Long Wave, f/1.83, 7°

Name of Stored Data File : krgbgn.raw

Comments

Free field data. No prokte prasent.

Horn to screan distance is 23in. Camzra to screen dist. is 110in at 4S5 deg

Using the zoom lens.

‘Nota:

sour=sz is preducini 2 harmoniec at S.3GHz. Sa=2 no problem at this’

FRANE ® FIELT B  Avg Opt
3 8 of f

"Eze" Lo conlinue
"g" for grid on/off

“t*r=n‘ f;u“% 1
] .

(Sha 18092

iTing of recording !

. 1-18-1989 , 13:44

;Fi"“'i"""‘ : 6 F 9z

}191':'"'1 ranya : 5

thﬂrnal lav °{ . 5%

- pmbisnd Lenparalurs
i 29.900 degree

? wap lesvel ¢ 37.08 don

3[R ienz @ LH 7 deg

Free field data. No prohe present.
Horn Lo screen distance is 24in. Camera Lo screen dist. is 118in at 45 deg
Using the zoon lens,

‘Note: source Is producing a harmonic at 5.3Gliz. See no problem at this tinme

19
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Comments

Figure A-5
Shot Number : 1003

Time of Recording : 1-10-1989 , 13:52
Frequency : 7 x 102 Hz

Thermal Range : 5§

Thermal Level : 54

Ambient Temperature : 28.00°C

Power Level : 40 E O

IR Camera Lens : Long Wave, f/1.8, 77

Name of Stored Data File : kr7gn.raw

Froe fiald data’. No probe present.

Horn to

screen distance is 24in. Camera to screen dist. is 110in at 45§ dag

Using the zcom lans.

Nota: 3¢

urca i3 preducirg a harmonic ac 6.3GHz. See no problem at this tim=o

vg Vp
1 8- of f

“Esc” Lo continue
"g" for grid on/off

Current frams @ 1]
Cuprant fiald @ 0O

gSﬁn’ nunhap © 180’

emardt
b

ghN"inu‘ t=n sorature o

28 88 r’"'rrsm C

Free field data. No probe present. :

Horn to screen distance is 24in. Camera Lo screen dist., is 118in at 45 deg
Using Lthe zoom lens.

Note: source ls producing a harmonic at 6,3GHz. See no problem at this Line

20




Figure A-6
Shot Number : 1004

Time of Recarding : 1-10-1983 , 13:55
Frequency : 8 x 10° H:

Thermal Range 5

Thermal Level sS4

.

Ambient Temperature : 28.00°C

Power Level : 1S E O

IR Camera Lens : Long Wave, f/1.8, 7°

Name of Stored Data File : krB8gn.raw
Comments :
Free fiald data. No grose pra2sant. .
Horn to screen distancs i3 24in. Camera to scraen dist. is 110in at 45 deqg -

Using the zoom lens. .
Nota: sourca is producirmrg a harmonic at 6.3,7,and 8.3GHz. See no problem.

FRANE' W FIELD ¥ Avg OpL
1 9 off

"Esc"” Lo conlinue
o« "

g for grid on/off

framn 1
fiald 3]
§?GL vanbop o 1004
1ine of renspding -
1-18--1989 , 13:55
Framusacy @ 8 E 9 i~

i
Hbernal rany
Thermal iove

Free field data. No prohe present.

Horn to screen distance is 24in. Canmera to screen dist. {s 118in at 45 deg
Using the zoom lens.

Note: source is producing a harmonic at 6.3,7,and 8.3CHz. See no problen,

21



APPENDIX B

Ambient Free Space

Single Probe Reference Fields

(8 to 18 GHz)




Figure B-1

RADC PROBE STUDY
FREE FIELD CONFIGURATION
DETAILED TOP VIEW OF SET

UP

Horn

b
IR Camera

Carbon Screen




Figure B-2
Shot Number : 30

07

Time of Recording : 2- 9-1989 , 15: 0

Frequency : 8 x
Thermal Range

Thermal Level

Ambient Temparature

_Power Level

IR Camera Lens

Name of Stored Data File

Comments

No probe presant.

Horn to screen distamcz i
Camera angle is apprcxima
€ polarizad.

3
-
-

10? Hz
S
S5

23.00°C

432 E -1

Long Wave, f/1.8, 7°

kr8g2n.raw

23 inches and camera to screen distance-is 79.

2ly 20 degrees. .

AE & FIELD ¥ Avg Opt
4 9 of f

“"Esc" to continue
" "

g’ for grid on/off

i H
- :
Currend frama @ 1
i
Quprent fiaid @ 8@
i

Freguency - 8 £ 9 #Hz
‘Thermal ranga @ 9
‘Thermal level @ 55
Eﬁﬁbial\{. tempapalura |

i 28.88 degraes € :
Pouap level @ 49.20 dBn
(IR lews - LH 7 deg

No probhe present.
Horn to screen distance i

E polarized.

Camera angle is approximately 20 degrees.

s 23 inches and camera to screen distance is 79.5 in.
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Figure B-3
Shot Numbar : 3003

Time of Recording : 2~ 9-1639 , 15: 3
Frequency : 9 x 10° Hz
Thermal Range : S
Thermal Level : 54
Ambient Temperature : 28.00°C
Power Level : 18 E O
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : krSgn.raw

Comments

No probe present.

Horn to scrzen distanc2 i3 I3 inches and camera to screen distance is 73.%
Camera angle is apprcximarcely 20 degress.
E polarizad.

S P et i —————— g - [FRANE & FIELD # Avg Upt .
_ i 8 of f

"Esc" to continue
“g" for grid on/off

Currend frame : 1
Current fielda : O

§Sh0£ nusber - 30088
iTim2 of recording :
2- 9-1989 , 15: 3

iThermal range . O
iThormal level @ 54
iAmbient temperalure !

28.08 dagrees C

LR

8 T 4 % & 0 & v & 0 0 a2 & ¢ & & ¢ @2 & ¥ 4 " _IRIens:LH?deg

‘Frequency : 9E 9 Hz§

Power level : 49.88 d3n |

P2 probe present.

Horn to screen distance is 23 inches and camera Lo screen distance is 79.95 in.
Camera angle is approximately 20 degrees.

E polarized.

25

in



Comments

Figure B-4
Shot Number : 3009

Time of Recording : 2- 9-1989 , 15: 6

Frequency : 10 x 10? Hz

Thermal Range : 2

Thermal Level : S1

Ambient Temperature : 23.00°C

Power Level : 49 E O

iR Camera Lens : Long Wave, f/1.8, 77

Name of Stored Data File : kri0Ogn.raw

No probe present. o

Horn to scraen distanc2 is 23 inches and camera
Camera angle s approximately 20 degreess.

E polarized.

to screen diszstance is

FRATE ¥ FIELD ¥ Avg Upt
4 8 of f

“Ezc” to continue
"¢" for grid on/off

Cuprent frame @ 1
Corrent fizid :© 8

i
!
t

Shat number @ 3009

Tine of rocordiang @

2- 9-1989 ,, 15: 6

Fragueweu @~ 1D E 9 4=

Thermal range @ 2

Thermal leval @ S1

finhient lemperalure :
28.80 degrens C

Pousr lovel : 49.08 &3n :
IR lzns 1 LH 7 deg :

No

prohe present, .
Horn to screen distance is 23 inches and camera to screen distance is 79.5 in.
Camera angle is approximately 28 degrees.
E polarized.

26.
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Figure B-5
Shot Number : 3010

Time of Recording : 2- 9-1989 , 15: 9
Frequency : 11 x 107 Hz
Thermal Range : 5
Thermal Level : 52
Ambient Temperature : 28.00°C
Power Level : 45 E O
IR Camera Lens : Long w;ve, £/1.8, 7°
Name of Stored Data File : krlig.raw
Comments :
No probe praesent.
Horn to scraen distanca is 23 inches and camera to scraen distance is 73.5 iA

Camera angle is approximately: 20 degrees. .
E polarizad. -

[FRANE ¥ FILLD ¥ Avg Opt |
1 8 off |

"Esc" to conlinue

"

g’ for grid on/off
1i
0
£ 9=z
8 ﬁ 49.08 4En

No probe present,

Horn Lo screen distance is 23 inches and camera Lo screen distance is 79.5 in.
Camera angle is approxinately 20 degrees. ‘

E polarized.
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Figure B-6
Shot Number : 3011

Time of Recording : 2- 9-1989 , 15:12
Frequency : 12 x 107 Hz
Thermal Range : S
Thermal Level : 52
Ambiant Temperature : 28.00°C
Power Leval : 49 E O
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : kr1Zgn.raQ
Co;ments .
No probe present.
Horn to screen distance is 22 inches and camera to screen distance is 73.5 ia

Camera angle is apprci<imately 20 degrees. '
E polariced.

FRellL 3 TIELD ¥ Avg 09(}
K 8 off

"Eze” Lo continue
Yg" for grid ouw/off
T
o
9 i
d0n

T = , : ,,'giﬂ lens : LU 7 deg
No probe present.

Horn to screen distance is 23 inches and cane

Camera angle is approximalely 20 degrees.
E polarized.

————

ra Lo screen distance is 79.5 in.
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Cler e ¢ 3012

Time of Recording : 2~ 9-1939 , 15:1¢
Frequency : 13 x 10° Hz
Thermal Range : S
Thermal Level : 54
Ambient Temperature : 28.00°C
Power Lavel : 47 E O
IR‘Camera Lens : Long Wave, f/1.8, 7°
Name of Storad Data File .: kr13gn.raw.
Comments :
No prcobe praesent. )
Horn to screen distanca is 23, inches z2nd camosra

Camera angla is *appraximately 20 degrees.
€ polarizad.

1]
(X}
(0]
Q

it 3 rlctlD §  Avg Opt
1 9 off

YEsc"” to coulinue
1 "

g for grid on/off

3
le
D

3
[}

- tera b
[\']
la IS H
E: S
1
o
(5, ]

b

M S IO ]

O cie -y

Mo probe present.

Horn Lo screen distance is 23 inches and camera Lo screen distance is 79.5 in.
Canera angle is apyroxinatelg 20 degrees.

E polarized.

29
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e B
figure 3-8 e ¢ 3013

Time of Recording : 2- §-1939 , 15:16
Fraqueancy : 14 x 10° Hz
Thermal Ranga : S
Thermal Level : S4
Ambient Temperature : 28.00°C
Pcwer Level : 47 € O
IR Camera Lens : Long Wave, f/1.8, 7°
Name 9f Stored Data File : krldgn.raw
Comments
No proEa present. .
Horn to 3sz~e2n distance i3 23 inches ard camera to screen distance i3 79.

Camera arzle is approximately 20 degrees.
- E polariz ed.

FRAROE & FIZLD & Avg Upt
1 Q of f

YEzc" Lo conblinue
"y¢" for grid on/off

No prohe. prassent.

Horn to screen distance is 23 inches and camera to screen distance is 79.5 in
Camera angle is ayproxinatelg 20 degrees.

E polarized.
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APPENDIX C

Ambient Fren Space

Two Probe Reference Fields

A - O o\
(w ts 8 Gllz)
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Figure C-1

RADC PROBE STUDY
FREE FIELD CONFIGURATION
DETAILED TOP VIEW OF SET UP

[ _J

Corbon Screen

—

CONFIGURATIONS A, B, and C




Figure C-2
Shot Number : 1025

Time of Recordimg : 1-10-1933 , 17:30
Frequency : & x 107 Hz
Thermal Range : S
Thermal Level : S§
Ambient Temperature : 28.00°C
Power Level : 30 E O
[R Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : rdg2n.raw
Comments
No probes present. Fraes field data for configurations a-c

Horn to screen digtance 1is 22 in. Camera to screen dist. is 110in at 4% d=2q.
Using tha zcoom lans.

5 [FRANE W FIELD § Avg Opt |
i 8 of f
"Ezc" tn continue
“g" far grid on/off
r 39 88 dfn
3] :

No prohes present. Free field data for configurations a-c
Horn to screen distance is 22 in. Camera Lo screen dist. is 118in at 45 deg.

Using ths zoon lens.
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Figure C-3
Shot Number : 1026

Time of Recording : 1-10-1989 , 17:33
Frequency : 5 x 107 Hz

Thermal Ranga : 5

Thermal Level : S8

Ambient Temperature : 28.00°C

Power Level : 40 E 0

IR Camera Lens : Long Wave, f/1.8, 7°

Name of Stored Data File : r5g2n.raw

Comments

No probes present. Fras fi21d data for configurations a-c
Horn to screen distance is 22 in. Camara to screen dist. iz 110in at 4S5 d=3.

Using the zoom lens. .

g Up
1 <] off

"Ese” Lo continue
"g" for grid on/off

D 1026

iy oo

- 1-18-1989 , 17:

2
~
Frageouny 5 E 9 i

agrrraly
¢ 28.88 dogrecs €
iPouar leval @ 40.00 o2n

(AR lews 1 LH 7 deg

ao pr:hes presc;%.tfree field data for configurations a-c
orn Lo screen distance is 22 in, Ca t i ;
toing Chooen dist: nera to screen dist. is 118in at 45 deg.
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Figure C-4
Shot Number : 1027

Time of Recording : . 1-10-1989 , 17:35
Frequency : 6 x 10° Hc
Thermal Range : S
Thérma1 Level : S6
Ambient Temperature : 28.00°C
Power Level : 30 E O
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : rég2n.raw
‘Comments
No probes praesent. fFree fiald data for configurations a-c

Horn to screen distanca is 22 in. Camera to screen dist. is 110in art 45 deg.
Using the zocom lans. :

.

FRAOE ¥ FIELD B dAvg Upt
1 8 off

“Esc" to conbinue
" i1

g" for grid ow/off

No prohes present. Free field data for configurations a-c
Horn Lo screen distance is 22 in. Camera to screen dist. is 118in al 45 deg.
Using the zoonm lens. '
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Figure C-5

Shot Number 1028

Time of Recording :

Frequency : 7
Thermal Range

Thermal Level

x

.

107
]
56

1-10-1989

Hz

28.00°C

17:36

Ambiant Temperature :

Power Level : 30 E O

-[R Camera Lens : Long Wave, f/1.8, 7

Name of Stored Data File :

rlg2n.raw

Commants

data for configurations a-c
in. Camera to screen dist.

No probes present. Free field
Horn to scr2en distance i3 22
Using the zoom lans. .

is 110in at 45 deg.

lFHﬁﬂE W FIELD ¥ Avg Opt|
o 2] of f

"Esc"” Lo conlinue
"¢" for grid sw/off

© H
LAITT2NG,

Currank

st puphor o
Tine of ronardig o
1-18-1909 , 17:36
(fregueanss o TE
Tharnal ranga @ ]
Thornal lavai

23.88 dsaress C
Powar fevel : 38.80 din
L (IR lans © LH 7 deg

No prohes present, Free fiesld dala for configurations a-c
Horn Lo scresen distance is 22 in. Camera to screen dist. is 118in at 45 deg.
Using the zoom lens.
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Figure C-6

Shot Number : 1029
{ Time of Recording : 1-10-1989 . 17:38
Frequency : 8 x 107 Hz
Trermal Ranga : 5
Thermal Level : <5

Ambient Temparsture : 286.00°C

Powxar Leval : 2! E O
IR Camera Larc : Long Wave, f/1.8, 7°
Name o0f S=ored Dazs File : r8g2n.raw

Comments

N2 protes presaeart. Frge fie 2 dyta for configurarticns a-c
Haorn ©o gcoreen distanca 15 22 in. Camera to scruygn digt. 1g 1101in avw 45 2z,
Using tha zocm la-3 . ’

T € FIELD B Aug Tpl
4 8 of f

“Ezc" Lo conlinue l
g for grid onsoff

AT T
1-18-1%8% , 17133
o g :

.
froqgerats

-

' Mo prohes pressnt. Frec field dala for configurations a-c

Korn to screen distance is 22 in. Camera Lo screen dist. is 118in at 45 deg
| Using the zoom lans.
|
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APPENDIX D %

DATA: Single Probe B

(1 to 4 GHz)
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Figure D-1

RADC PROBE STUDY
SINGLE PROBE CONFIGURATION
DETAILED TOP VIEW OF SET UP

B-dol. 309 probe

IR Camerg

Carbon Screen




Figure D-2
;0 Shot Number : 2016

Time of Ragzrdinmg : 1-11-1289 , 16:51
Frequency : 1 x 10?2 Hz
Thermal Ramge : S
Thermal Lavel : S4
Ambiaent Tegmoerawure 28.00°C
Pcwer Level : 241 € 0
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Dzta File : krig.raw
Conments
1 B det groke 339 in cars < screen.

a2~ g .
Hom~n t£2 screen distancze 5 22in. Camera %o screasn diss. is 110in. ar 45 deg .
Using zoem lens.

Il 8 "fog Opt.
e off !

to continue
for grid on/off

i1 B dot prohe 383 in cenler of screen. ;

| Horn to screen distance is 22in. Camera Lo screen cist, is 118in. at 45 deg.
Using zoonm lens,




Figure D-3
Shot Number : 2017

Time of Recording : 1-11-1989 , 16:53
Frequency : 15 x 107 H:=
Thermal Range : S
Thermal Lavel : 54
Ambient Temperaturs : 28.00°C
Powar Level : 44 Z 0
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Cata File : krl1_Sg.raw
Comments :
1 8 dzt srobe 309 in g2nser of screen.

. Horn €3 scresn diszance is 22in. Camera to scrsen c¢ist. is 110in. at <
Using zcocm lans.

wi
Q.
w
3]

(FRANE ¥ FIELD ¥ Avg Opt,
t 9 off |

Eze” to conlinue
¢ for grid on/off

Cadee ae
7 dey

{1 B dot probe 389 in center of screen
Horn to screen distance is 22in. Camera to screen dist. is 118in. at 45 deg.
Using zocm lens,




Figure D-4
Shat Number : 2018

Time cf Reccrding @ 1-11-1389 , 15:S5
Frequency : 2 x 187 Hz
Thermal Range : E
Thermal L2vel ; S

Ambient Temperstur2 @ 28.00°C

Power Level : 43 E O

IR Camera lLens : Long Wave, f/1.8, 7°
. Name of Stored Oaca File kr2g.raw

Comments :

prote 309

1 B doct in c2nt3z~ 2F 3craen
Horn t=s screzen distance ‘s 2Z2in. Camera %2 screen dist. ig 110in, at 4% cd=z.
Using zoom lens. )

g Upt |

TTAAHE ¥ FIELU §  &v
4 2 off |

v " . 1
Esc” Lo continue ‘
g" for grid on/off |

8

1 B dot probs 389 in center of screen
Horn to screen distance is 22in. Camera io screen dist. is 1318in. al 45 deg.
Using zoos lens.




Figure D-5
Shot Number : 2219

Time of RecorZirg : 1-11-1883 , 17: 3

Frequency : 3 x 107 Hz

Thermal Range : S

Trermal Lavel : S4

Ambient Temperature : 23.00°C

Powar Level : 4Q E O

IR Camera Lens : lLong VYave, fs1.8, 7°

Name of Stored Oata File : kr3g.raw ’
Commants
1 8 dot proba 309 in cz2nt2- cf scra2zn. .
Horn ta sc-~e3n cis=-ance i3 22in. Camera =5 screen dist. is 110in., at 43 dec¢
Usimg zzcm lens

FAE ¥ FIELD ¥ Avg Opt
4 8 of f

“Ezg" Lo conlinue
it

4 for grid on/off

{1 B dot prohe 389 1n center of screen
Horn to screen distance is 22in. Camera Lo screen dist. is 118in. at 45 deg

Using zoom lens,




Figure D-6

Shot Number : 2020

Time of Racording : 1-1%1-1989 -, 17. §
Frequency : 4 x 107 Hz

Thermal Range : S

Tharmal Level : 53
Ambianes Temparature : 28.00°C
Powar Level : 23 € 0

IR Camera Lens : Long Wave, f/1.8, 7°

Mame of 3tored Cata File : krdg2.raw

1 6 des prebe 302 inm gz2mtz2r of sureen.
Horm %o sereen CisTance is 22im. Camera %2 =crzan diszt. 13 110in. at 43 <3¢
Using zcem lens

"Eze” Lo conbinue
N

g" for grid on”off

11-198"
Guansy :
nal
inemal
Diealt
29.80 das
zunp leval

inns ¢ LH 7 deg

v3
"
'

-3 &

2

3

e =y

18 aot prohe 38§ in center of screen.

|
{Hurn to screen distance is 22in. Camera to screen dist. is 110in, at 45 deg
i Using zoonm lens.




APPENDIX E

DATA: Single Probe

(4 to 8 GHz)
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Figure E-1

RADC PROBE STUDY
SINGLE PROBE CONFIGURATION
DETAILED TOP VIEW QF SET UP

P o |
’ \ \
Corbon Screen

8--dol, 309 prube

_ & /
/
%Q Horn
IR Camerg
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Figure E-2

Zhot Number : 1CC3
Time of Recarding : 1-10-1939 . 12:53
Frequancy : 4 x 102 H:

Thermal Range : QS

“tormal Lavel : 54
Ambigent Tamparazture 28.00°C
Fowar Leveal : 34 E O

IR Camers Lans : Lzng VWave, f/1.8, 7°
Name of Stored Cata Fila : krdg.raw
Comments

S dot mrobe 303 crasanz in the zanter of screen

Hora *2 cc-ean digkarz2 is 24 in, Camera to screen dist. i35 110in at a5 de:.
Uzing Ime zzem lans.

Nota:32urca i3 producirg Rarmcnics at 7.2and 8¢hz. s22 no oroblem at th s
cima.

"Ese” to continue
g™ far grid nn/off

> ori

1-18-1201

i B dot probe 389 present in the center of screen

Horn Lo screen distance is 24 in. Canera to screen dist. is 11Bin al 45 deg.
Using the zoom iens.

Hots:Source is producing harmenics at 7.3and 8ghz, ses no prohlen al this
tine,
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Figure E-3

Zhot Numbar : "3I76
Time of Recsrlding : 1-10-1939 , 13: 0

Fraquency : 2% x 19" Hz I

o
Thermal Ranga : S a
) Tha~mal Laval : 54 ’
" Ambient Tamparazure : 28.00°C W
Powar Leval : 32 2 0 e
"‘in
IR Camare La~3 : UL3ng Wave, f/1.3, 7° K
Name of Storec Cata File : krSg.raw i
-\
Cammenzs . N
E dot crzbe 09 cress-T "0 the c@:ntar of szreen 3 S
Hosa T2 screen distanzs ‘g 22 in. Camgra to scre2n dist. is 110in at &% c=2: . }
Using <=2 zz2m la2ns3 o
hota:Zcutrze s prefl2--3 cr-menics 2% 7.Zanz Eghs. 338 no gsrotlam at ovacs ;'"
Tima, '
T 3 —.
Rl
rRmiic & GIELD & avg Opt . e
4 5} of f ! ,
"Eoe” Lo cuntinuc ’ ‘Q :
g for grid onseff '
1 .
8
e roz S
1-18-1329 , Y
Ty : 9 iz !
8
- " .
LH 7 dey L
| L dot prohe 309 presen. in the center of screen i
I Horn Lo screen distance is 24 in. Camera to screen dist. is 118in at 45 deg. | e
Using the zoom lens. i
I Hote:Source is producing harmonics at 7.3and 8ghz, ses no problem at this l '
tims. i .
1
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Figure E-4 .
Zhot MNumbter 27 ',
! Tima ¢ Recording : 1-10-1939 , 13:11
fr2iuarcy : 5 =« 10” H:z *.
Thermal Fange : S g
Tharmal Loevel : Sd '??'
Amstant lomza-asura 23.¢93°C i
Power Levael : 37 £ 0 N
.'.. 4
IR Cavera Lens . Leng Wave, f/1.8, 7° ‘g
- W
Namg of Steored Datas Fileg “r8g.raw \
Comments .
¢
S dot mrabe I0? cresant - tha czntzr o screen Do
Hcra to screz2n dista2nze 13 23 in. Camera ta screen dizs. s 104in ac 45 soz. T
Using =h2 z2:2m lers. . ‘
Ngte:S¢urze 3 groduz-35 -—=2-monics ac .25z, sed no probiam avr this '
tima, .
N +
2?
.
TFRANE B FIELY B Avg Opl]
4
| 8 off | .
i - [
i "Eze” Lo conlinue ! }_ .
[t r ogrid onsoff
; 1’ _
) HE t N
- S
R D LA IR
1-14-1989 , 13:1
Frooesaza o 509 !
i R
i o
I | |
BE ¢Ea : .
1 AR

i B dot prabe 399 present in the cenler of sureen

Horn to screen distance is 21 in. Cam=ra to sceeen dist. is !18in at 45 deg.
Using the zoon lens.

Nete:!Source is producing harmonics at 4.39h7, see no prohlem at this
Linme,
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| §
,
Figure E-5 S
Zheot Number : 10085 -
] Ti £ mecardd L
) ma of Recurding : 1-10-1983 , 13:13 .
M Freguercy : 7 x 10° Hz R
Thermal Range : 5 .
Thermal Leval : Si1 *
Ambient Temporasture 23.0G6°C .  '
Comwar Lauvel - 37 E 0 P e
IR Cemara Lans : Leong Wave, f/1.3, 77 o
Name of Stsred Data File : krig.raw !
Comments ; ) R
. v}
I S dot zrobe 3992 sresz2-T I~ tha cantar cf 3c-ean .
i Horn <o sareen J-sI2-z2 is 24 in. Came-a To sc-een disgt. s 119in at &S rm2:. '
Usiag thne zzcm la-= )
Note:Seur=2 i3 p~cducinz harmcnics at €.3¢hz, s22 r> problem at this
timsa. t
“y
S FHOMET FTELU ®  Ava Opt | :
1 3] off .
" Lo continue
for yril on/aflf
3 &
rrant frang 1t ;
rrend fiaid B, R
'r'u‘!' i LAY
Tiia of rasard . "
1-16-1989 , : :
Fresrouny o 9 i !
it
in ;2 K]
Shntiant tanss -
20.08 ieqgp
i=zus] ain
K l#ns : LH ? dey 1
B dol prohe 399 present in the center of screen I DR
Horn to screen distance is 24 in. Canera Lo screen dist. is 118in at 45 deg. | AN
Using the zoca lens. ! R
| R
! R
) ' oot
; N
.‘-"




Figure E-6 .
Shot Number

Time of Recesrding

Frequency :

Thermal Rangsa
Thermal Lavel :

Ambient Tem2

Power Laval

IR Camera L2ns

Name of Storecd Daca File :

Comments :

8 dot probe 309 presar
Horn to screen distarc
Using tha coom lens.
Nota:Sourcz is proeduct
cime. :

1309
1-10-1989 , 13:16
3 x 107 H:
5
S4
aracure : 28.00°C
20 E O
Long Wave, f/1.8, 7°
kr8g.raw
i~ the center of screen

z ‘2 24 in. Camz2ra to screen dist. is 110in at 45 dac.

-

Q.

=z ~armcnics at

3 and 7.3ghz, 32e no problem at this

[FRAAE X FIELU ¥ Avg Upt |
4 8 off

"Ege” to conlinue

Yg" for grid on/off

!
o
(Shnl e 1 1809
Tine af pocosding !
i 1-19-1937 , 12:16
iFre T 8 = #
iThorasi
iThsrnal
fAnbiont La
i 28.88 dag ¢ :
iPauar levai 28.20 il
RS iR lews @ LH 7 dey

Lime.

B dot probs 389 present in the center of screen
Horn to screen distance is 24 in. Camera to screen dist. is 118in at 45 deg.
Using the zoom lens.

Note:Sourcs is producing harmonics at 6.3 and 7.3ghz,

see no prohlen at this
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APPENDIX F

DATA: Single Probe

(8 to 1a GHz)



Figure F-1

RADC PROBE STUDY
SINGLE PROBE CONFIGURATION
DETAILED TOP VIEW OF SET UP

st ey : e CY P igioarapion
—
\ \\
/ 20° §-dol, 300 ser Carbon Screen
probe
€
m
(]
b.s
,\?7"
/
/X

/ | Horn
%
O
IR Camerq




Figure F-2
- Shot Number : 3000

Time of Recording : 2- 9-1989 , 12:25

Frequency : 8 x 10° Hz

Thermal Range : S

Thermal Level : 53

Ambient Temperature : 28.00°C

Power Laval : 49 E O

IR Camera Lens : Long Wave, f/1.8, 7°

Name of Stcrad Data File : krS8g2.raw
Comments
Singla proba 300 sa~i3z 3-Dot in cantar of 3craen.
Hprn to scraen distance i3 23 inches and camaera to screen distance is 73.5
Camera‘angle i3 approximacaly 20 degrees. :

E polarized.

-

!

vg Up
1 8 of £

“"Esc"” Lo continue
“w_ 0

g for grid ouw/off

Currant
fal I3 f-

parn - 4
Lapre e Fx

icid @ @

wanhar ¢ 3008
Tine of reserding !

2- 9-1989 , 12:25
Fraquency : 8L 9
- iThernal rangs 5
iTharmal lews! @ 53
iAnhisnl Lenperature !

i 28.80 degreas ¢
~ : - iPowsp leval @ 49,00 dDn
..... S L. 2= e ([N lans ¢ IH 7 deg

Single probe 388 series B-Dol in center of screen.

Horn to screen distance is 23 inches and canmera to screen distance is 79.5 in.
Camera angle is approximately 28 degress. '
E polarized. .
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Figure F-3
Shot Number : 3001

Time of Recording : 2~ $-1839 , 14: 1
Frequency : 9 x 10? Hz

Thermal Range : S

Thermal Level : S2

Ambient Temperature : 28.00°C

Power Level : S0 E O

IR Camera Lens : Long Wave, f/1.8, 7°

- Name of Stored Data File : krSg.raw

Comments

Single precba 300 sarias £-0Oot
Horn to screan distanca is 23

‘Camera angle 135 approximataly
E polarized.

in centar of screen.

inches and camera to scraen distance is 79.
20 degrzas.

vg Vp
1 . 8 off
= "Esc" Lo conlinue
E’ . "g" for grid uvn/off
s Carrend frame @ 1
— . Current ficid @ 8
-

IThat nunbep o 38‘]1
Tina of pecarding
2- 9-1989 , 14: 1
Fraguanoy o 9t
Thernal rangs ! 5
Thormal fewvei @ 52
fmhiend Lenporatups !
28.88 daaress €

{Power level @ 50.08 din |
(N lens @ LH 7 deg '

L..

1
(-]
:

Single probe 3108 series B-Dot in center of screen,

Horn to screen distance is 23 inches and camera Lo screen distance is 79.9 in.
Camera angle is approxinately 28 degrees.
E polarized.
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Figure F-4
Shot Number : 3002

Time of Recording : 2- 9-1839 , 14: 4

Frequency : 10 x 10° Hz

Thermal Range : S

Thermal Level : S2

Ambient Temperature : 28.00°C

Power Level : 47 E 0

IR Camera Lens : Lcng Wave, f/1.8, 7°

Name of Stored Data File : kr10g.raw
Comments

Eingle proba 200 series B-Dot in centar of screen.

Horn to screen distarmc? is 23 inchas and camera to screen distance is

Camera angla 13 aoproximately 20 dagresas, .
€ polarized.

vg Up
4 ;) off

"Ese” Lo continue

"g" for yrid ow/off

Currant, frame !

Curreni field @

1
8

iShat nunbar ¢ 3002
Tina of poeardiug @
; 2-9-1989 , 14 4
Framuancy o 19 ¢
Tharnal pangz @ S
Tkrrnal favel @ 92
fmahionl Lonesaratarn o
P28.89 doyranz ©

Tausr laval ¢ 47.00
L IR l2u3 ¢ LH T deg

~
3
3
> ]

79

Single probe 388 series B-Dol in cenler of screen.

Camera angle s approximately 29 degrees.
E polarized.

Horn to screen distance is 23 inches and camera Lo screen distance is 79.5 in.

;
i
!
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Figure F-5

Fraquency : 11 x 107 Hz
Tharmal Rang2 : S
Thermal Level : 52

Ambient Temperature : 27.00°C

Power Level : 49§ E -1

[R Camera Lens : Long Wave, f/1.8, 77

Name of Stcred Data File : krlilg.raw
Comments
Single probe 300 series S-dot in canter of screen.
Horn to screen digstance is 23 in. and camera to screen distance s 79.5 in.

Camera angle i3 approximaza2ly 20 degraes.
E-polarizad.

S vg Up
1 | of f
"Ese" Lo continue
"g" for grid on/off
Carpand {rams o ii
Caprond, {1~ 0 8'
©oJge2
10754
11 £ 9 &
: el i 49.60 e
3} ‘1R lews ¢ LH 7 dey

Single probs 380 series B-dot in center of screen,
Horn Lo screen distance is 23 in. and camera Lo screen distance is 79.5 in.
Camera angle is approxinately 20 degrees.

E-palarized.
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Figure F-6
Shot Number : 3004

Time of Reccrding : 2- 9-1989 , 14:43
Fraquency : 12 x 107 Hz

Thermal Ranges : 10

Thermal Level : S8

Ambient Temperature : 28.00°C

Power Level : 52 E O

IR Camera Lz2ns : Long Wave, f/1.8, 77

Name of Staorsd Data File : kril2g.raw

Comments

Single probe 300 32ri2s S~-D0% ir centzr of screan.

Horn to screen distance iz 22 inches and camera to screen distance is
Camera angla i3z aopreox’=2zzly 20 degrees.

E polarized.

vg Up
4 8 off
YEsc” Lo continue

"g" for grid ons/aff

125 9

T
Barnai rnﬂ-~ M
} rsﬂ; lﬂ~ax 58

43 68 3=r‘ces C f
Pawop leval @ 52.80 «3n ¢
:lﬂ lans ¢ LH 7 deg ;

S:nsle prohe 308 series B-Dot in cenler of screen.

Horn to screen distance is 23 inches and camera to screen distanco is 79.5 in,
Canera angle is approxinmately 20 degrees.

E polarized.
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Figure F-7

Shot Number 3005

Time of Recprding 2- 9-1939 ,
Fraquency : 13 x 10® Hz
Thermal Range : 10
Thermal Lavel : 58

Ambient Temperature : 28.00°C

Powar Level 30 E 0

IR Camera Lens : Long Wave, f/1.8, 77

Néme of 3torad Data File kr13g.raw

Commants

Singie probe 200 32riz2s 8-0ot
Horn to screen diztance i3 23
Camera angle i3z approximately
E polarized.

14:46

in cantaer of screen,.

inches and camera to screen distance is 7
20 degres=s. *

vg Vp

$ ] of f

"Ese” to contime
“g" for grid on/off

Currand frame @ 1
Currand fia2ld @ 8

iShoi wunboro 1 3009
4. Tine af recordivg @

i 2~ 9-19399 , 14:46
[Fraguapey !

(Tharnal rongs @ 10
iThernal level @ 58
‘Ambient tenperaturs !

29.00 degranz €

‘Pouwsp lovel @ 50.00 ff

‘IR lens U LH T dey

woy Lol 13 £ 9 4z

Single prohe 309 series B-Dot in cenler of screen.

Camera angle is approximately 20 degrees. R
E polarized.

Horn Lo screen distance is 23 inches and camera to screen distance is 79.95 in.
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Figure F-8
Shqt Numbaer : 30068

Time of Recording : 2-10-19839 , 16: 2

Frequency : 14 < 10° Hz

Thermal Ranga : S

Thermal Level : 54

Ambient Temperature : 28.00°C

Power Level : 45 E 0

[R Camera Lenz : Long Wave, f/1.8, 7°

Name of 3torec Data File : krldgp.raw
Comments
Single prcte 300 sarias 3-dot in canter of screen.
Horn to screen distance is 22 in and camara to screen distancz s 79.5 in.

Comera arnqla i3 appreximazaly 20 degrees. .
E-polarizad. .

IHWIE ¥ FIELD ¥ Avg Opt|
! i ) of f

"Esc"” Lo continue
"g" for grid on/off

Cuarrent frame @ 1
Cupreni field : @

‘Shat wumher @ 3886

‘Time of recording :

. 2-18-1989 , 16: 2 :
‘Freguency ! 14 E 9 Hz:
‘Thermnal range @ § :
‘Tharnal Jevel © 54
‘Amhient fenpepratlure !

! 28.80 degrees C :
:Pousr leve]l ! 46,80 JBw :
(AR lems 1 LH 7 deg

Single probe 300 series B-dot in center of screen.

Horn to screen distance is 22 in and camera to screen distance is 79.5 in.
Camera angle is approximately 20 degrees.

E-polarized.
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APPENDIX G

DATA: Two Probes

(5.75" separation)
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Figure G-1

RADC PROBE STUDY
TWO-PROBE CONFIGURATION
DETAILED TOP VIEW OF SET UP

e
W e me e e e e~ o4

*B-dot, 300 series - Corbon Screen
probes

e )

[———] == \
€
()
N

CONFIGURATIONS A, B, and C




Figure G-2

RADC PROBE STUDY
TWO-PROBE CONrIGURATION
CAMERA VIEW

probes

W W

\“\
—_—
B-dot. 200 series
w W

Distance, D

= D
N

Carbon Screen

CONFIGURATION C : Dislance D = 5.75 In.
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Figure G-3
Shot Number : 2003

Time of Recording : 1-11-1939 , 15:22
Frequency : 1 x 10° H:

Thermal Range 2

Thermal Level s2

.

Ambient Temperature : 28.00°C
Power Level : 40 € 0
IR Camera Lens : Long Wave, f/1.8, 7°
Name of 5tored Data File : rig2pc.raw
Comments
2 8 dot probas 309 and 293 presant in center of screen, 5.754in. apart.

Horn tc screen distarza s 22in. Camera to screen dist. is 110in. at 45 cdasz.
Using zoem T2ns.

g Vp
1 8 off
"Esc"” to continue
"g" for grid on/off
1:
9.

: Five of pocacdd
Po1-11-1989 , 1
iFroauansy @ 9 i
‘Thernal rawes © Z
iThersal leus? @ 52
ifmhient Lomperaiura o
[ 28.00 degroes ©
Pawar lavel 10.80  din

IR lows

2 B dot probes 389 and 388 present in ceunter of screen, 5.75in. apart.
Horn Lo screen distance is 22in. Camera to screen dist. is 118in. al 45 deg.

Using zoom lens.
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Figure G-4
Shot Number : 2004

Time of Recording : 1-11-1989 , 15:24
Frequenscy : 15 x 107 Hz -
Thermal Range : 5
Thermal Level : S4&
Ambient Temperature : 28.00°C
Power Level : 43 E 0
IR Camera Lens : Long Wave, f/1.8, 7°
AName of Stored Data File : riSg2pc.raw
Comments
2 8 dot probes 3039 and 303 oresent in co2nter of scraen, 5.75in. apart.

Horn to screen distance is 22in. Camara to screen dist. is 110in. at 4 deg.
Using zoom lens.

FRAAE W FIELD B Avg Opl ]
v 4 2 off

"Eze" Lo conlinue
“g" for grid an/off

Srerond

PR

.[
{
!
Pona

9 ..

i

2 B dol probes 389 and 393 present in center of screen, 5.75in. apart.
Horn to screen distance is 22in. Camera to screen dist. is 118in. at 45 deg.
Using zoon lens.
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Figure G-5
Shot Number : 2000

Time of Recoarcding 7+ 1-11-1989 , 1S: §
Frequency : 2 x 10” Hz

Thermal Range : S

fherma1 Level : 5S4

Ambient Temgera2ture : 28.00°C

Power Lavel : 42 E 0

IR Camera Larns : Long Wave, f/1.8, 7°

Name of Stored Data File : r2g2pc.raw

Comments
2 B dot grob3s 307 anmd 23 sr2sant in canter of szcresn, 5.75in. apart.
Horn to 3screszn distanca i3 22in. Camera to screen dist. is 110in. at 45

Using zoem l2ans.

S vg Up
4 9 - of
"Esc"” to continue
“yg" for grid on/off
;Cnr?ani frame ! 1§
urrand fizid o 0§
5 nnnhor 1 2009
i of rocgeding |
1-11-1989 , 15::5% :
oAt L 2 'L‘ 9 ' -
5
54
SFaucr,lave, © 43,80 4Is
8 HR'lens ¢ LH 7 deg

2 B dot probes 383 and 383 present in cenler of screen, 5.75in. apart.
Horn Lo screen distance is 22in. Camera to screen dist. is 118in. at 45 deg.
Using zoon lens.
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Figure G-6
Shot Number : 200S

Time of Recording : 1-11-1983 , 15:26
Frequency : 2 x 107 Hz
Thermé] Range : §
Thermal Lavel : 54
Ambient Temperature : 28.00°C
Power Level : 43 E O
IR Camera Lanz : Long Wave, f/1.8, 7°
Nﬁme of Stored Data File : r2g2p2c.raw
Comments ’
2 8 det probes 309 ard 208 present in center of screen, 5.75in. apart.

Horn to scrasen disctarc2 i35 22in. Camera to screen dist. is 110in., at 45
Using zcom lens.

vg Up
1 2 off

"Esc” Lo conlinue
"
I4

q" for grid on/off

(Pawer lavel

IR lens ¢ LH 7 deg

2 B dot probes 389 and 308 present in center of screen, 5.75in. apart.
Horn Lo screen distance is 22in. Camera to screen dist. {s 118in. al 45 deg.
Using zoom lens. ]
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Figure G-7
Sheot Number : 2001

Time of Reccrding : 1-11-1983 , 15:10
Frequency : 3 x 107 Hz
Thermal Range : S
Thermal Lavel : S4
Ambient Temgeratur~e : 28.00°C
Power Level : 39 E 0
IR Camera Lans : Long Wave, f/1.8, 7°
Name of Stcred Data File : r3g2pc.raw
Comments
2 B8 det probes 309 and 308 presant in canter of screen, 5.754in. apart.

Horn to s=resan distance is 22in. Camera to screen dist. is 110in. at 4SS d=23.
Using z2cm Ta2ns.

)

P
9 off

"Esc"” to continue
" "

g’ for yrid nw/eff

1i

.e
sl oporcnacaoang

1-11-1932 ,

2 B dol probes 389 and 398 presenl in cenler of screen, 5.75in. apart.
Horn Lo screen distance is 22in. Camera Lo screen dist. is 118in. at 45 deg.
Using zoom lens.
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Figure G-8
Shot Numbar : 1020

Time of Recerding : 1-10-1939 , 17:17
Frequency : 1 x 10° Hz

Thermal Rangse S

Thermal tevel : S6
Ambient Temperacure : 28.00°C
Power Level : 20 E O
IR Camera Lans : Long Wave, f/1.8, 7°
Name of Stcre< Cata File : rdg2pc.raw
Commants :
2 8 dot probas 303 a2anc 2293 presant in the center of scrazen. $5.75in apart.

Horn to . szrean distanca is 22 in., Camera to screen dist. is 110in at 4S d=23.
Using the zocm lans.

ELD™U ™ &vy Opt |
P 8 of f

" I3
Ezse” to continue
" _u

g for grid on/eff

Froqusney ¢ 4f 9z
iTheraal
iTharnal H
ﬁi"*‘-i‘:"‘ wRMES

2 B dot probes 309 and 303 Present in the center of screen. S.75in apart.

Horn L dist s screer
Using the zoon lems. > 22 I Camera Lo screen dist. is 11Bin aL 45 deg.
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Figure G-9
3hot Number : 1021

Time of Racerding : 1-10-1989 , 17:19
Frequency : 5 x 102 Hz
Thermal Ranga : S
Thermal Level : S§
Ambient Temperature : 28.00°C
Power Level : 40 E 0
IR Camera Lans : Long Wave, f/1.8, 7°
Name of Stored Data File : rSg2pc.raw
Commaents’ :
2 B dot prcbes 309 aéd 333 prasant in the centar of screen. 5,75in aparct.

Horn nc screen distanze iz 22 in. Camera to scraeen dist. i3 110in at 45 daj3.
Using tha zo0om lens.

g Up
1 e off

"Ezc" Lo continue
" __te

g" for grid ow/off

-~

Larront framn

1
8:

- o .
Cnrpant fiaid @

sl wunbar 01021
Ting of recardiung !
1-18-1929 , 17:19

ravg ST 9

i
LR
harnal
uhiand L
29.890 ¢ 2 G i
Passr lovel @ 48.08 gDn ¢
‘IR lens ¢ LH 7 deg :

2 B dot prohes 389 and 308 presenl in Lhe center of screen. §.7Sin apart.

Horn Lo screen distance is 22 {n. Camera Lo scrsen dist. is 118in at 45 deg.
Using the zoon lens.
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Figure G-10
Shot Number : 1022

Time of Recording : 1-10t1989 , 17:21
Frequency : 6 x 102 Hz
Thermal Range : S
Thermal Lavel : S6
Ambient Temperature : 28.00°C
Powar Lavel : 30 E O
AIR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored 9ata File .: rfg2pc.raw
Comments
2 3 dot probas 309 and 308 present in the center of screen. S$.754in apart.

Horn tc scraen distancz is5 22 in. Camera to screen dist. is 1104n at 45 c3j.
Using tha zccm lans.

.

vg Up
1 ] off

"Ese” Lo conlinue
w1

g’ for yrid onw/off

Currend framn @ 1|

Carpant fiald 1 B

. 'S:.." Lonunhapr 01022
Time mf pazording o
1-10-1939 , 17:21

[ . -
‘frasguorcy

fhabiend Lamuperaty
: 28.88 dagroas O
;Power levei @ 30.08 dEn
(IR lens D LH 7 dey

2 B dot probes 389 and 308 present in Lhe center of screen. 5.75in apart.
Horn to screen distance is 22 in. Camera Lo screen dist. is 118in at 45 deg.
Using the zoom lems.
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Figure G-11
Shot Number : 1023

. Time of Recordirlg : 1-10-1989 , 17:23
Frequency : 7 x iO” Hz

Thermal Range : S

Thermal Level : S6

Ambient Temperature : 28.00°C

Power Level : 30 E O

IR Camera Lans : Long Wave, f/1.8, 7°
Name of Stored Data File : r7g2pc.raw

Comments

2 8 dot probas 309 and 308 presant in the canter of scraen. S5.75in aparctc.
Horn to screen distance fs 22 in. Camera to screen dist. 1s 110in at 45 dej.

Using the =cem Tans. .

g Up
1 a of £

:Efc" Lo continue

g" for grid ow/aff

Curpand, frama 1?
[SITTS 8;

At 7l
Ciarpant i

Bal poalape 0 1023

- .
of rocarvding @

1-18-1989 , 17:23
iFreqguangy ¢ TE 9 Hz
iTharmal rangs : 5
iThermal laval @ 56
ihmbient Lamparabups
! 28.88 deurans €
iPover level 1 38.00 d&n

;IE izns 1 LH 7 deg

Z B dot probes 389 and 388 present in the cenler of scre S. 75i
Horn to screen distance is 22 in. C b fe 118in A s
Using Cho roen dist: n. Camera Lo screen dist. is 118in at 45 deg.
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Figure G-12
Shot Number : 1022

Time of Recording : 1-10-1939 , 17:25
Freguency : 8 x 10” Hz

Thermal Range 5

0

Thermal Lavel S6

Ambient Temperature : 28.00°C

Power Level : 24 E O

IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : r8g2pc.raw

Comments

2 8 dot probes 309 and 208 present in the cantar of screen. 5.75in apart.
Horn to scraen distance is 22 in. Camera to screen dist. is 110in at 45 dec.

Using tha zccm lens.

vg Op
1 9 of f

“Esc"” Lo continue
" _ 1

g for grid on/off

1
8
it 1821
Tinz nf rorarvding
1-18-19¢2 , 17:25
Froguanny @ gL 9 ji-
53 S
xP-"i 56
Lanvaralure
rass O .
24.88 din
,,,,,, (IR Izws © LH 7 degq ‘

2 B dot prohes 389 and 323 present in the cenler of screen. 5.75in apart.
' Horn to screen distance is 22 in. Camera Lo screen dist. is 118in at 45 deg.
Using the zoon lens.
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APPENDIX H R
DATA: Two Probes

(4.75" separation) L
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Figure H-1

RADC PROBE STUDY

TWO-PROBE CONFIGURATION
CAMERA VIEW

———— \

—_—

8-dot. 300 series
probes

w W

Distance, D

- <

carbon Screen

CONFIGURATION A : Distance [ = 475 In.




Figure H-2
Shot Number : 2006

Time of Recording : 1-11-1989 , 15:48

Frequency : 1 x 10? H:

Thermal Rangs 2

.

Thermal Level 52

Ambient Temp;rature : 28.00°C

Power Level : 41 E O

IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : r1gZpa.raw

Commants :

2 B8 dot probes 309 and 303 oras2nt in centar of screen, 4.75in. apart.
Horn to scraen distance is 22in. Camera to screen dist. is 110in. at 45 d=23.
Using zccm Tens.

vg VUp
4 2] of f

"Eze"” to continue
" L1]

q" for yrid an/off

ing of roeapd
1-11-1989 ,
reguansy o 1 £ ¢
harmal ranga ! A

harmal jevel ¢ 92
whiond Lomperature o
28.09 datraans C

‘awar fovel ¢ 41,80 d0n
LH' T dey

15: 19

2 B dot probes 389 and 308 present in center of screen, 4.75in. apart.
Horn Lo screen distance is 22in. Canera to screen dist. is 118in. at 45 deg.
Using zoonm lens.

5
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Figure H-3
Shot Number : 2007

Time of Recording : 1-11-1985 , 15:52
Frequency : 1S x 10° Hz
Thermal Range : S
Thermal Level : 54
Ambient Tamperature : 28.00°C
Power Lavel : 43 E O
IR Camera Lans : Long Wave, f/1.8, 7°
Name of Stored Data File : ri1Sg2pa.raw
Comments :A
2 B dot prooes 303 and 303 prasant in centar of screen, 4.754in. apart.

Horn to screen distanca s 22in. Camerz to screen dist. is 110in. at 45.d=g.
Uzing zcom lens.

.

Upt
1 9 off

"Esc” Lo continue

g” for grid nn/off

Coarrant. frame @ |1
Carrent. fiold : 0

.
wna e

12807
$3n ni oroeneaiiag o
1-11-1989 , 15:
Lk r A RAT M R 1
horwal rapas o 5
harnal leval 54

x - {Anbient Lemporalurs @

L - 3E = =T 29.00 dcur=az © : :
. s 5  iPover lavel @ 43.80 dBa
= IR lews ¢ LH 7 degy

52
.9

9 e

2 3 dol probes 389 and 308 presenl in cenler of screen, 4.75in. apart.
Horn Co scresm distance is Z2in. Camera to screen dist. is 118in. at 45 der.
Using zoon lemns. .
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Figure H-4
Shot Number : 2008

Time of Racording : 1-11-1989 , 15:54
Frequency : 2 x 10? H:
Thermal Range : S
Thermal Leval : S4
Ambient Temperature : 28.00°C
Power Level.: 43 E 0
IR Camera Lens : Long Wave, f/1.8, 7°
. Name of Stored Data File : r2g2p2a.raw
Comments
2 B dot probes 309 and 302 present in center of screen, 4.75in. apart.

Horn to screen distanca is 22in. Camera to screen dist. is 110in. at 45 Za2;.
Using zoom lens.

P
4 0 off

"Esc” Lo conlinue
"g" for grid ow/nff

Tive of roeavding 1.

1-11-1989

2 B dol probes 389 and 323 present in center of screen, 4.75in. apart,
Horn to screen distance is 22in. Camera Lo screen dist. is 118in. at 45 deg.
Using zoon lens.
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Figure H-5
Shot Number : 2009

Time of Recording : 1-11-1983 , 16: §

.Freguency : 3 x 10° Hz

Thermal Range : 5

Thermal Level : S4

Ambient Temperature : 28.00°C

Power Level : 40 E O

IR Camera Lens : Long Wave, f/1.8, 7
. Name of Stored Data File : r3g2pa.raw
Comments

2 3 det probes 339 ang 228 prazant in canter of scroen, 4.75in. apart.

Horn to screen distancs s 221n. Camera to screen dist. is 110in. at 45 deg.
Using zoom lens. -

P
1 e of f

“Esc” Lo conlimue
“g" for grid ow/off

Caprend. frame @ 1}
Capranl finld @ 0,

' ~§3h¢£ menkap 1 2009
iTine of reoacdieg @
Po1-11-1%39 , 160 €
iFposguenan ! J =

Thorina! raun: ! 5

Thermal lavet @ 54
fmbiand Lenparaiars o
i 23.88 dograns U
Pounp lavel ¢ 40.00 i
L IR leus ¢ LH T deg

2 B dot bes 389 and 368 present in center of screem, 4.75in. apart.
Horn to z::ota distance is 22iw. Camera Lo screen dist. is 118in. al 45 deg.
Using zoon lews.
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Figure H-6
Shot Number : 2910

Time of Recording : 1-11-1989 , 16:12
Frequency : 4 x 102 H=z
Thermal Range : §
Thermal Level : S4
Ambient Temperature : 23.00°C
Power Level : 39 E O
" IR Camera Lens : Long Wave, f/1.8, T°
Name of Stored Data File : rd4g2p2a.raw

Comments

2 8 dot probes 309 ancd 333 present in ca2ncter of screen, 4.75in. apart.
Horn to screen distan==z s 22in. Camara to screen dist. is 110in. at 45 dej.

Using zoom lens.

P
1 9 off

"Eze" to continue
”» °”
4

4" for grid an/off

Pirippant Dreans o 1!

;:'nrr:tl:.’. Pistsl o "!

> Tioe af r:-:’.‘.r:?f::-_._’ .
1-11-1389 , 16:12
3l 4 F 9 .i-

ifrn T N

;ﬁﬁﬁault
© 20,00 dograas o
iPounr lovsl ¢ 39,00 45n
1% l2ns 2 LH 7 dey

2 B dot probes 389 and 308 present in cenler of screen, 4.75in. apart.
Horn to screen distance is 22in. Camera Lo screen dist. is 118in. al 45 deg.

Using zoon lens.
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Figure H-7.
Shot Number : 1010
- Time of Recording : 1-10-1989 , 16:4S

Frequency : 4 x 10° H:z

Thermal Range : 5

Thermal Love{ : S6

Ambient Temperature : 28.00°C

Power Level : 25 E O

IR Camera Lons : Long Wave, /1.8, 7°

Name of Stored Data File : rdg2pa.raw .
Comments
2 B dot probes 309 and 3?8 gresent in the centar of scrzen. 4.75in aparct.

Horn to screen distance 22 in. Camera to szc¢reen disc. i3 1101in at 43 ce;.
Using tha zoom la2ns.

P
i ) of f

“Esc” Lo conlinue
w

g"' for grid ow/nff

1989, 16143

19
‘o

.....

2 B dot probes 389 and 398 presenl in the center of screen. 4.75in apart.
Horn to screen distance is 22 in. Camera to screen dist. is 11Bin at 45 deg.
Using the zoom lens.
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Figure H-8
Shot” Number : 1011

Time of Recording .: 1-10~1989 , 16:49

Fr;qucncy : 5. .x 107 Hz

Thermal Range : S

Th;rmaY L.y.1 : 56

Ambient Temperature : 28.00°C

Powar Level : 43 E O

IR Camera Lens : Long Wave, f/1.8, 7°

Name
Comments
2 8 dot protes

Horn to scrzen
Using the zccm

of Stored Data File : rSg2pa.raw

¢

209 anc 322 prasent in the cantar of scrzen. 4.75in apart.
distance is 22 in. Camera to screen dist. is 110in at 45 dejs.
lens.

tRalie # FIELT R Avg Up
H ] off

"Ese"” Lo coulinue
" "

g for grid on/off

AN A

LH 7 deg

élﬂlens:

2 B dot. probes 389 and 388 present in the center of screen. 4.75in apart,
Horn to screen distance is 22 in. Camera Lo screen dist. is 118in al 45 deg.
Using the zoon lens. :
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Figure H-9
Shot Number : 1012 ‘

Time of Recording : 1-10-1983 , 18:5%
‘Frequency : 6 x 10? Hz
Thermal Range : §
Tharmal Level : S8
Ambiant Temperature : 28.00°C
Power Lavel : 40 € O
iR Camera Lens : Long Wave, f/1.8, 7°
Name of Steored Data File : r6g2pa.raw
Comments :
2 B8 dot probes 309 ané 308 presant in tha c2nter of screen. 4.754in aparc.

Horn to screan distanc2 i3 22 in. Camera to screen dist. is 110in at 4S5 d=:.
Using the zsem lens.

P
4 8 off

“Ese” Lo continue

g’ for yrid ow/off

1
Carrend frans @ :

Ciimemnn! Flall s
‘:'.-,T‘\-'Ius, ._:._!.. . 1]

D 1812

ifouap lovei ¢ 0.09 ¢on

g ¥ :
B : - = e Wit < =L iR lans ¢ LH 7 deg

2 B dot probes 389 and 388 present in the center of screen. 4,75in apart. i
Horn Lo screen distance is 22 in. Camera Lo screen dist. is 118in at 45 deg.
Using the zoom lens.
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Figure RH-10
Shaot Number : 1013 .

Time of Recording : 1-10-1989 , 16:53
Frequency : 7 x 10° Hz
Thermal Range : S
Thermal Level : S6
Ambient Temperature : 238.00°C
Powar Level : 27 E O
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : r7g2pa.raw
Comments : | ) .
2 B dot probes 309 and 308 present in the center of scraen., 4.75in apart.

Horn to screen distanc2 is 22 in. Camera to screen dist. is 110in at 4% de:.
Using the zoom lens. ’

P
1 ] of f

"Ese” Lo conlinue
"w_e

g" for yrid ow/off

o N
Slurrend Prase o

Torpont ficid @ 8

vumhepr ¢ 1013

Timo.af pesacdiag @
1-19-1989 , 16:53
Frogquewey © TE 9 uz

Thernal ra 5

range o 9

Tharnal “louel ¢ 56

fnhisnd Lenpepaturs
20.00 danrons &

Pouwer lzwael @ 27.00 40x

(IR lans @ LH 7 dey

2 B dot probes 389 and 3983 present in Lhe center of screen. 4.75in apart.

Horn Lo screen distance is 22 in. Camera Lo scresn dist. is 118in at 45 deg. |
Using Lhe zoom lens. ‘
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Figure H-11
Shot Number : 1014

Time of Recording : 1-10~-1989 , 16:55
Frequency : 8 x 10”7 Hz
Thermal Range : §
Thermal Level : S
Ambient Temperature : 28.00°C
Powar Level : 24 E O
IR Camera Lans : Long Wave, f/1.8, 7°
Name of Stored Data File : r8g2pa.raw
Comments
2 8 dot probes 309 and 208 pressent in thelcenter 6f screan., 4.754in aparc.

Hern to screen distanc2 is 22 in. Camera to screen dist. is 1109n ac 45 deo:.
Using the tocm lans.

vg Vp
t 9 off

"Esc” Lo conlinue
L1 "

g for yrid ow/off

1t
0;
2 LR L1
line of pooapdiag o
1-18-1909 , 16:55
FEL T ¢ ¥ 9 un

2 B dol probes 389 and 388 present in the center of screen. 4.75in apart.

Horn to screen distance is 22 in. Camera Lo screen dist. is 118in al 45 deg.
Using the zoon lens. -
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APPENDIX I

DATA: Two Probes

(2.75" separation)




Figure I-1

RADC PROBE STUDY
TWO-PROBE CONFIGURATION
CAMERA VIEW

B-dot. 300 series
rrobes

T

) o 6
| l

Distance, 0

—. \\

N

Corbon Screen

CONFIGURATION B : Distance D = 2.75 .




Figure I-2
Shot Number ': 20)4

Time of Recording : 1-11-1989 , 16:44
Frequency : 1 x 102 Hz
Thermal Range : S
Thermal L;ve1 : 54
Ambient Temperatura : 28.00°C
Power Level : 40 E O
IR Camera Lens : Long Wave, f/1.8, 7°
ﬁame of Stored Data File : rig2pb.raw
Comments :
2 B dot probas 309 and 308 presant in center of screen, 2.75in. apart.

Horn to screen distancs is 22in. Camara to sg¢reen dist. is 110in. at, 45:deg.
Using zoom lens. -

5 ilem [ vg Op
1 ) ) of f
“Esc” Lo continue
"y" For grid onw/off
Carrant, frame @ 1
Currand finid I B
wanher o 2014
SR Nt oronnsaan .
1-11-1909 , 16: 44
Frargz;r:n-:\_r : {1 5 9.
rral ras : 5
lavai ¢ 54
fshisud fon alaps !l
28.88 dograzs O
Pruap lavel @ 40,08 &5
. 8 1i: lews ¢ LH 7 dey

2 B dot probes 389 and 388 presenl in cenler of screen, 2.75in. apart.
Horn to screen distance is 22in. Camera to screen dist, is 118in, at 45 deg.
Using zoom lens. .
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Figure I-3
Shot Number : 2015

Time of Recording : 1-11-1989 , 16:46
Frequency : 1.5.x 10°® Hz

Thermal Range : S

Thermal Level : S4

Ambient Temperature : 28.00°C

Power Level : 44 E O

IR Camera Lens : Long Wave, f/1.8, 7°
‘Mame of Stored Data File : r1S5g2pb.raw

Comments

2 8 dot probes 309 and 303 presant in center of'screen. 2.75in. apart.

Horn to screen distance is 22in. Camera to screen dist. is 110in. at 45 des.

Using zoom lens.

Avg Up
i <] off .

“Ezc"” tn continue

g’ for grid on/off

o~

Current frama 1!

HEP S

v .
Hine of poearding o

1-11-1939 , 15: 46
iFrequancy o 1.5
iThareal range 0§
iTharnal laval ¢ 54
thanbient bLenparaiurs o
. 28.80 degrazs ¢
§$Guar levai ¢ 44,89 dIn-

Rlens ¢ LH 7 deg

L9 s

2 B dot probes 389 and 308 present in cenler of screen, 2.75in. apart.
Horn Lo screen distance is 22in. Camera to screen dist. is 118in. at 45 deg.
Using zoon lens.

89



Figure I-4
Shet Number : 2013

Time of Recording : 1-11-1989 , 16:29
Frequency : 2 x 10° Hz
Thermal Range : 2
Thermal Level : Sd
Ambient Temperature : 28.00°C .
Pcwer Level : 44 E 0
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Oata File : r2g2pb.raw
Comments : |
2 8 dot probes 203 anc 203 prasent in center of scraen, 2.75in. apart. .

Horn tc screen distancz is 22in. Camera to screen dist. is 110in. at 4S5 dec.
Using zoom lans. '

g Vp
8 of f

"Esc” Lo continue
"g" for grid on/off

Cuprent, ficid

T p 3 ]
Currend {rame 1 1
8

@l nushar 1 2913
Tine of recordiog !
1-11-1989 , 16:29
Froquensy @ 2K HES
=1-  [heraal rangs 2
Tharmal lou=l ¢ 54
finhient Lenparaiurs !
23.80 dzuresz O
Paunr lavel @ 44,88 d&0n
(A8 lans @ LH 7 deg

2 B dol probhes 389 and 388 present in center of screen, 2.7Sin. apart.
Horn Lo screen distance is 22in. Camera Lo screen dist. is 118in. al 43 deg.
Using zoon lens.
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Figure I-$
Shot Number : 2012

Time of Recording : 1-11-1989 , 16:26

Frequency : 3 x 10® Hz

Thermal Range : 2

Thermal Level : S¢

Amb}ent Temperature : 23.00°C

Pawer Level : 39 € 0

IR Camera Lens : Long Wave, f/1.8, T7°

Name of Stored Data File : r3g2pb.raw
Comments

-

2 8 det probes 309 and 303 present irn cz=ntar of scraen, 2.75in. apart.
Horn to screen distance is 22in. Camers to screen dist. is 1104in. at 45 des.
Using zoom lens.

4
4 -8 off

“Esc” ta conlinue
o i

g” for grid on/off

et 1
Cas L
: -!'\’ et
iTina af rasa
L 1-11-1999
[Fraguancy o jg 9

iTharmal rasug 2
hepmal laow 51
stanl, o Lurs
28.88 dn: : L
il — = = aunr {gvel ¢ 39,00 45
8 e s e Mmbos =t = IR {ons LK 7 dey

Z B dol probes 383 and 308 present in cenler of screen, 2.75in. apart.
Horn Lo screen distance is 22in. Camera to screen dist, is 118in, at 45 deg.
Using zoon lens.
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Figure I-6
Shot Number : 2011

Time of Recording : 1-11-1989 , 16:23
Frequency : 4 x 10® Hz
Thermal .Range : 2
Tharmal Level : S4
Ambient Temperature : 28,00‘C
Power Level : 30 E O
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : rdg2p2b.?aw
Comments
} B dot probes 309 ard 303 present iﬁ canter of screen, 2.75in. apart.

Horn to scra2an distance i3 22in. Camera to screen dist. is 110in. at 45 dec.
Y=ing zoom lens.

- ¥ FIELD ¥ Avg Opt
4 ] of f

L1 .
Ese"” Lo continue
"

4" for yrid on/off

AR lens

LH 7 degq

2 B dot probes 389 and 308 present {n center of screen, 2.75in. apart.
Horn Lo screen distance is 22in. Camera to screen dist. is 118in. at 45 deg.
Using zoom lens.
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Figure I-7

Shaot Number 1015

Time of Recording 1-10-1989 ,

Frequency 4 x 107 Hz

Thermal Range : S

Thermal Level S8

Ambient Temperature 28.00°C

Powar Leval : 30 E 0

IR Camera Lens Long Wave, f/1.8, 7°

Mame of Stored Data File : rdg2pb.raw

Comments

17: 0

2 B dot probesz 309 and 378 presant in the center of scresan., 2.75in apart.

Horn to screan distanca i3 22 4n.
Using tha zoom Jens. .

f
-2 PR
g et g sens gy = e

Camera to screen dist.

is 110in at 435 daj;.

vy Up
off

-4 8

;Sh.')!, winhkor o

“Esc" Lo continue
“y" for grid ow/off

Carrent frane @ 1|
Carrent fiald ¢ 8

101

Tine of prenpdieg o

1-19-1989 , 17: 9

Froguoney © L IRA
Tharmal ranus ! 5
iTharnal lewnl 0 56

i;i’.:,'.-.-n-' Ievei : 36. 00 i

IR laws

LH 7 dey

2 B dot probes 389 and 383 present in the center of

Using the zoon lgns.

Horn Lo screen distance is 22 in. Camera to screen dist. is 118in at 45 deg.

screen. 2.75in apart.
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Figure I-8
Shot Number : 1016

Time of Recording : 1-10-1989% , 17: 4
Frequency : § x 102 Hz

Thermal Range : S

Thermal Leval : S6

Ambient Temperature : 28.00°C

Power Level : 40 € O

IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : rSg2pb.raw

Comments

2 8 dot probes 309 and 303 present in the ceanter cf 3creen. 2.75in aparctc.
Horn to screen distaince i3 22 in. Camera to screen dist. s 110in at 45 dazg.

Using the zoom lens. . :

- g Vp
1 9 of f

"Eze” to conlinue
" _

4" for grid on/off

Current, frans & 1)

Carrent fieid @ 85
Chal smnbap ¢ 1016
Hine of recapding @
P1-18-1987 , 17: 4 )
Froquency o S E 9 i,
iThernal ranas 5
iThernal lewvei @ 56
EEME fmbienl Lenporature !
. L 28.80 deyress €

S5 obps RN = ‘Powsr leugl © 40.08 din
J = IR 1nns  LH 7 deg

2 B dol probes 389 and 388 present in the center of screen. 2.75in apart.
Horn to screen distance is 22 in. Camera Lo screen dist. is 118in at 45 deg.

Using Lhe zoom lens.
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Figure I-9
Shot Number : 1017

Time of Récording : 1-10-1989 , 17: 6
Frequency : 6§ x 10” Hz
Thermal Range ; 5
Thermal Level : S6
Ambient Temperature : 28.00°C
Power Level : 30 E 0
IR Camera Lens : Long Wave, f/1.8, 7°
Néme of Stored DOata File : r6g2pb.raw
Comments
2 B dot probas 309 and 308 presant in the center of screen. 2.75in apart.

Horn to screen distance is 22 in. Camera to screen dist. is 1101in at 45 deg.
Using the zoom lans.

vg Vp
4 . of f

"Ese"” Lo conlinue
"g" for grid ow/uff

Cuarrent

o st
LAPTON,

ir

frame ° 1
fizid : @

iShat sumbar 1 1017

Tirz of racarding @
1-18-1989 , 17: 6

Frenuangy @ 6 £ 9 i

Thernal rangs @ S

Thernal lavai @ 56

finhisnl Laong

23.00 denroes

Z B dot probes 399 and 308 present in Lhe center of screen. 2.75in apart.

Horn to screen dislance is 22 in. Camera to screen dist. is 11Bin at 45 deg. -
Using thq zoon lens.
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Figure I-10
Shot Number : 1012

Time of Recording : 1-10-1939 , 17: 9
Frequency : 7 x 10" Hz

Thermal Range : §

Thermal Level : S6

Ambient Tamperature : 28.00°C

Powar Lavel : 30 E O

IR Camera Lens : Lcng Wave, f/1.8, 7°

Name of Stored Data File : r7g2pb.raw

Comments : :
2 8 dot probes 309 and 203 pras3at {n tha canter of screen. 2.75in apart.

Horn to scrsen distancs 13 22 in. Camera to screen dist. is 110in at 45 dey.
Uzing the zoom lens.

"Ege"” Lo conlinue
“y"” for grid an/off

Carrent {eamg @ 1}
Currant {intd @ 0]

(Shal wunkar @ 1019
ri""- af l'“!‘.'-‘?-.'-‘,fi*.'.r_._‘ :
i 1-18-1989 , 17: 9
‘Fraguongy @ 7F 9 i
iTharmal rangs @ §
iTharmal loval @ Sk
ifbisnt temporaturas ©
- 20.00 degrees

| | IR £ S it NN Pounr leuvs!l & 30.60 dpw
] g . . ............,,:'lﬁ'lcns:U.l?dcg

2 B dot probes 389 and 383 present in the center of screen. 2.75in apart.
Horn Lo screen distance is 22 in. Camera to screen dist. is 118in at 45 deg,
Using the zoom lens.
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Figure I-11
Shot Number : 1019

Time of Recording : 1-10-19389 , 17:11
Fraquency : 8 x 107 Hz

Thermal Range : S

Thermal Level : S§

Ambient Temperature : 28.06‘C

Power Level : 25 E O

IR Camera Lens : Long Wave, f/1.8, 7°

Mame of Stored Data File : r8g2pb.raw

Comments :

g Up
1 -] ofl

2 8 dot probes 309 ard 323 gresent in the csnter of screen. 2.751n apart.
Horn to scrasn disctanca i3 22 in. Camera to scresen dist. i3 110in at

Using the zoom lens. .

45 daz.

"Exc" Lo continue
"q" for yrid ow/off

:;1':17',-.-'}'.5, P o {
Spepent Ploetdd ol 8.
(Chat senher o 181

Tine i roeaedd .

1-18-1989 , 17:11

(5 )

iThernal ra
iThermal lowa) @ 56
fmbiont teapapatorn o
23.00 dearons O

IR lens @ LH 7 deg

Pourr toval @ 25.88 i

Hrwmwmgi g F 9 i

23

2 B dot probes 389 and 383 present in the cenler of screen. 2.75in apart,
Horn Lo screen distance is 22 in. Camera Lo screen dist. is 118in at 45 deg.
Using Lhs zoon lens.
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APPENDIX J

DATA: Two Probes

(1 GHz)




Figure J-1

RADC PROBE STUDY
TWO-PROBES CONFIGURATION
DETAILED TOP VIEW OF SET UP

B-dol. 300 series

IR Camera

FIGURE 1

Carbon Screen




Figure J-2

RADC PROBE STUDY
TWO-PROBE CONFIGURATION
CAMERA VIEW

B-dot, 300 series
probes

Distance, D l

-

Cacbon Screen

FIGURE 2.




Figure J-3
Shot Number : 3000

Time of Recording : 4- 7-1983 , 8:34
Frequency : 1 x 10°% Hz
Thermal Range : §
Thermal Level : 65
Ambient Temperature : 27.00°C
Power Level : 46 E 0
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : R2P1GD10.RAW
Comments
Two 8~dort, 200 saries configuration. .
Hern to screen distance i3 23 in. and camera %o screen distance 13 79.5 in.
Distanca between protes (measurad at lower end) is 10 cm. Camera angle i3

approximately .20 degrees.
E-polarizad.

FIELD W Avg Opt
3 <] of f

"Ese” Lo conlinue
" _u

g" for yrid onw/off

| Two. B-dot, 308 series configuration.

Horn Lo screen distance is 23 in. and canera Lo screen distance is 79.9 in.
Distance belusen probes (measured at lower end) is 18 cm, Canera angle is
approximately 20 degrees.

E-polari zed.
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Figure J-4
5hot Number : 3001

Time of Recording : 4~ 7-1839 , 8:42
Frequency : 1 x 102 Hz |
Thermal Range : S
Thermal Laval : 63
Amtient Temperature : 27.00°C
Power Level : 46 E O
IR Cgmera Lans : Long Wava, f/1.8, 77
Mame' of Stcred Data File : R2P1GDS.RAW
Comments
Two 8~dot., 300 s2rfes ccnfiguration.
Horn to *screen «Cistance is 22 in. and camera to screen distance is 79.5 4r.
Ofstanca batwean przt2s (ma2asur2d at Jower and) i3 3 ecm. Camera angle i3

approximately 29 dagraes.
E-palarizca2d.

, vg Opt |
;] off !

"Fze” to coulinue l
Yq" for grid on/off

o

Tuo B-dot, 308 series configuration.
Horn to screen distance is 23 in. and camera to screen distance is 79.5 in.
Distance heluesn probes (measured al lower end) is 9 cm. Camera angle is
approxinately 208 degrees, .
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Figure J-5
Shot Numbaer : 3002

Time of Racording : 4- 7-1989 , 8:47

Frequency : 1 x 10° Hz

Thermal Range : S

Thermal Level : 64 _

Ambient Temperature : 27.06‘?

Power Level : 465 E -1

IR Camera Lens : Long Wave, f/1.8, 77

Name of Stored Data File : R2P1GD8.RAW
Comments
Two 8-dot, 300 32ries configuration. .
Horn to screen Jdistance i3 23 in. and camera’ to screen distance is 79.S in.
Distanca between protes (measured at lowar end) is 3 cm. Camera angle i3

approximataly 20 dagrees.
E-polarized.

[FRRAE W FIEL ¥ Avg Upt
k! . ) off

YEsc” to conlinue
"4" for grid ow/ofl

Fraguaousy

hernal pang

64
tfnbisnd Lemparalure !

i 21,09 dagraes O

iPavar laval ¢ 46,58 ¢In
(IR lews @ LH 7 deg ‘

harnal lavel

Tuo B-dot, 300 series configuration. :

Horn to screen distance is 23 in. and camera Lo screen distance is 79.5 in.
Distance belween probes (measured at lower end) is 8 cm. Camera angle is
approximately 28 degrees.

E-polarized.
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Comments

Figure J-6
Shot Number : 3003

Time of Recording : 4- 7-1989 , 8:55
Frequency : 1 x 10° Hz

Thermal Range : S

Thermal Level : 64 .

Ambient Temperature : 27.007¢C

Power Level : 465 € -1

IR Camera Lens : Long Wave, f/1.8, 7°

Name of Stored Data F11q : R2P1GD7.RAW

Two B8-dot, 300 zariasz configuration.

Horn to screen diztancde is 23 in. and camera to

Oiztanca between probes (measurad at lcwer end) is 7 =m.
approximately 20 degress.

scraen distance s 79.%5 i-.
Camera angle 'is

E-polarized.

',[rﬁamm-u—ﬁ—rrvg 1w
"i (2] off

"Egc"” Lo continue
o 1"y" for yrid ow/off

i) :
— Currend frame ¢ 1
% Curpent ficid : 0.
:E Shodi nunkze @ 3003
; 2 af r----.'i;::_: M
= 4- 7-1939 , 805
z guangy o 18 94z
= heruai rangs 1§
= Thormal levai ¢ 64
= saliiand Lo

27 90:

H '!6 58 &8s
‘IR lens : LH 7 deg

E-

[ Two B-dot, 380 series configuration.

Horn to screen distance is 23 in. and camera Lo screen distance is 79.5 in.
Distance belueen probes (neasured at lower end) is 7 cm. Canera angle is
approximately 28 degrees.

larized.
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Figur; J-7
Shot Number : 3005

Time of Recording : 4- 7-1983 , 9: O
Frequency : 1 x 10° H;

Thermal Range : S

Thermal Lavel : 63

Ambiant Temperature : 27.00°

e}

Power Level : 465 E -1
IR Camera Lens : Long Wave, £/1.8, 7°
Name of'Stored Cata File .: R2P1GD6.RAW
Comments
Two B-dot, 390 s2ries cznfiguraticn.
Horn to zcrzen distancz is 23 in. and cameras to screen distance is 78.S
Distanc? batwazn probzs (measurad at lower and) is 5 em. Camera angle 1

approximataly 20 dagrzes
E-polarizad.

: e P
NET— ] (] off

“Ezc” to conlinue
1"¢" for grid on‘off |

"46.50
LH 7 dey

Two B-dot, 308 series configuration.

Horn to screen distance is 23 in. and camera Lo screen distance is 79.5 in.
Distance betwesn probes (measured at lower end) is 6 cn. Camera angle is
approxinalely 28 degrees.

| E-polarized. .
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Figure J-8
Shot Number : 3007

Time of Reacording : 4- 7-13%39 , 9:11
Frequency : 1 x 10® Hz
Thermal Range : .S
Thermal Level : 64
Ambient Temperature : 27.00°C
Power Level : 455 E -1
IR Camera La2ns : Long Wave, f/1.8, 7°
Name of Stored Data File : R2P1GDS.RAW
Comments :
Two 8-dot, 300 sariazs configuration.
Horn to screen distance is. 23 in. and camera. to séreen distance i3 79.%5 inr.
Distance between probas (measurzd at lower end) iz 5 cm. Camera angle is

approximately 20 degraas.
E-polarizad.

P
1 L ] off

“Ezc”-Lo conlimue

g for grid owff

4- 7-1939 , 9‘11
Frnx-;r:: .15 9 i

:T}:‘*-'n, Ir
irpbiigal L
: 27.00 (*’:--ru :‘:‘,
‘Paunp leval @ 46.58 i@a
L IR loens : LH © deg

Two B-dot, 380 series configuration, :
Horn to screen distance is 23 In. and camera Lo screen dlstanco fs 79.5 in. i
Distance bhetuesn probes (measured at lower end) is 5 cn. Camera angle is

approximately 208 degrees. i
E-polarized. ' t
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Figure J-9
Shot Number : 3010

Time of Recording : 4- 7-1939 , 9:18
Frequency : 1 x 10” Hz

Thermal Range : S

Thermal Level : 62

Ambient Temperatura : 27.00°C

Fower Level : 465 E -1

IR Camera Léns : Long Wave, f/1.8, 77
Name of Stored Data File : R2P1GD4.RAW

Comments

Two 8-deot, 3130 saries configuration.
Horn to screen distance 13 23 in. and camena to scra2en distance is 79.5 +inr,;
Cistanc2 batwean probes (measured at lower and) is 4 cm. Camera angle i3
approximately 20 degrees. -

E-polarized.

P
2] of f

“Ezc” Lo continue
g" for grid on/off

Two B-dot, 38O series configuration.

Horn Lo screen distance is 23 in. and camera Lo screen distance is 79.5 in.
Distance hetueen probes (measured al lower end) is 4 cm. Canera angle is
approxinately 20 degrees.

E-polarized.

s mvnsasrom e s ca e
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Figure J-10
Shot Number : 3013

Time of Recording : 4- 7-1989 , 9:28
Freguency : 1 x 107 Hz

Thermal Range : S

Thermal Level : 64

Ambient Temperature : 27.00°C

Power Level : 435 E -1

IR Camera Lens : Long Wave, f/1.8, 7°
Mame of Stored Data File : R2P1GD3.RAW

Comments

Two 8-dot, 300 s2riss ccnfiguration.
Horn to screen distance is 23 in. and camera to sareen distance is 79.5 in.
(measurad at lower end) is 3 cm. Camera angle is

-
3
23 .

ODistanc?2 betweenrn prota:
approximately 20 degre
E~-polarized.

FRAAE W FIELD ¥ Avg Upt
4 8 off

"Eze” Lo esnlinue
w0 o
L4

" for grid on/uff

ivs . ' .
iTine af poravdiug o

4- 7-19¢7 , 9:

LH 7 deg

R lens ¢

Two B-dot, 388 series configuration.

Horn to screen distance is 23 In. and camera Lo screen distance is 79.5 in.
Distance hetueen prohes (measured at lower end) is 3 em. Camera angle is
approxinately 20 degrees.

E-polarized.  ~

T ———
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Figure J-11
Shot Numbar : 3015

Time of Recording 4- 7-1989 , 9:34
Fraquency : 1 x 109 Hz
Thermal Range : §
Thermal Level : 64
Ambient Temcerature 27.00°¢

Power Level : 465 E -1

IR‘Camera Lenz : Long Wave, f/1.8, 7°

Name of Stored Data F11e': R2P1GD2.RAW °

Comments

Two B-dat, 300 saries-configquration.

Horn to screen distanc?2 is 23 in.. and camera to
Distance between prcbas (measured at lower end)
appro::imataly 20 degrees.

E-polarizad.

screen distance is 79.5

-~

i 2 ecm. Camera angle is

FPRANEL & FIELD & Avg Opt
] 9 off

"Esc” to continue
"g"” for grid ow/off

Currsnt frame @ 1
Current field : ©

Shot numbsr : 3615
Time of recording : !
4- 7-1989 , 9:34 H
Frequency @ 1E 9z
Thermal rangs @ 5 !
Thermal level : 64
fmbient tenperalurs :
27.08 degrees C i
Power level : 46.50 4Bn !
IR lens : IH 7 deg :

Two B-dol, 300 series configuration.

approximately 20 degrees.
E-polarized.

Horn Lo screen distance is 23 in. and camera to screen distance is 79.5 in.
Distance belueen prohes (measured al lower end) is 2 cn. Camera angle is
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Figure J-12
Shot Number : 3017
Time of Recording : 4- 7-19839 , 9:43
Frequency : 1 x 107 Hz
Thermal Range : S
Thermal Level : 65
Ambient Temperature : 27.00°C
Power Level : 46S E -1
IR Camera Lens : Long wavé, f/1.8, 1°
Name of Stored Data File : R2P1GD1.RAW
Comments ‘
Two B-dot, 300 sz2ries confiquration.
Horn to scraeen distance is 23 in. and camera to screen distance is 79.5 in.
Distancz betwean probes [Imeasured at lower end) is 1 em. Camera angle is

approximately 20 degrees.
E-polarized.

FRARE W FIELD ¥ Avg Opl ]
1 ] of f

"Esc"” to continue
“g" for grid on/off

Current frams : 1
Current field : 8

Shot wnunhsr : 3817
Time of recording
4- 7-198% , 9:43 !
Frequency 1E 91z
Thernal range : ] i
Thermal leavel : 65
fimhient Lemperalurs @
-27.08 degrees C :
Power level : 46.58 dBm !
% IR lens : LH 7 deg i

i
4
H
H

Two B-dot, 388 series configuratlion.
Horn to screen distance is 23 in. and canera Lo screen distance is 79.5 in.
Distance betueen prohes (measured at lower end) is 1 cm. Camera angle is
approximatesly 29 degrees. .
E-polarized.

110



APPENDIX K
DATA: Two Probes
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Figure K-1
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Figure K-3
Shot Number : 11

Time of Racording : 4- 6-1389 , 15:52
Frequency : S x 10? H:
Thermal Range : €
Thermal Level : §5
Ambient Temperature : 27.00°C
Power Level : 483 E -1
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Cata'File : RZPSGOib.RAw
Comments
Two 8-dot, 300 sa2ries prsbe configuration.
Horn to screen distance ics 22 in. and camera to screen distance is 73.5 <.
Distanca batwean probes (measured at lower end) i3 10 cm. Camera angle is

approximately 20 degraszs.
€-Polarizec.

P
1 e off

"Esc” Lo continue
"g" for grid on/eff

Current frame : 1
Current field : 8

Shot number ¢ 11
Time of recording

4- 6-1989 , 13:52
Frequsncy : SE 9=
Thermal rangs : 5 i
B Thermal level : 65

:Anhisnl temperature :

N 27.69 degrees C
Power level : 48,50 dBn
IR lens : LH 7 deg

o4 ed ore bt dch oot 201 0us 08

o oo ete dat vt e ant et b0 000 et seb

Two B-dot, 300 series prohe configuration.

Horn Lo screen distance is 23 in. and camera Lo screen distance is 79.5 in.
Distance betueen prohes (measured at lover end) is 18 cn. Canera angle it
approximalely 20 degress.

E-Polarized.
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FIgure K-4
3hot Numbper : 10

Time of Recerding : 4- 6-1989 , 13:50
Frequency : S x 107 Hz
Thermal Ranga : S
Thermal Level : 65
Ambient Temperature : 27.00°C
Power Level : 485 E -1
IR Camara Lens : Long Wave, f/1.8, 7°
Name of Stored Data File : R2PSGDY.RAW
Comments
Two B-dot, 300 series prole configuration.
Horn to scraen distance is 23 in. and camera to screen distance is 79:5 in.
Distance between probes (measured at lower end) iz 2 cm. Camera angla is

approximataly 20 degrees.
E~Polarized.

g vp
1 8 of f

"Ese” Lo countinue
"g" for grid on/off

1
8

Current frams
Current field

Shol number : 10
Time of recording :-

4- 6-1989 , 13:50
Frequency : SE 9 Hz!
Thermal range : 5
Thermal level : 65
fmbienl temperature :

27.99 degrees C !
Pouer level : 48.50 dfn
IR lens : LH 7 deg

ot e bt sw ent

Tuo B-dot, 308 series probe: configuration,

Horn Lo screen distance is 23 In. and camera to screen distance is 79.5 in.
Distance hestueen probes (msasured al louer end) is 9 cn. Camera angle is
approximately 20 degrees.

E-Polarized.
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Figure K-5
Shot Numbaer : §

Time of Recording : 4~ 6~-1989 , 13:47
Frequency : S x 107 Hz
Tharmal Ranga : S
Thermal Lavel : 66
Ambient Temperature : 27.00°C
Powar Level : 435 E -1
IR Camara Len3 : Long Wave, f/1.8, 7°
MName of %tored Data File : R2PSGDA.RAW
Comments
Two B-~dzst, 300 seriss crzc2 configuration.
Horn ta screen disfanca is 22 in. and casmera to screen distance is 79.5 i,
Distanc2 between probes (m2asurad at lcwer and) is 8 cm. Camars angle 1is

approximacely 20 degreas.
E-Polarizad.

FRAE B TTELD B Avg Opl
1 a8 of f

"Esc” Lo continue

g" for grid ov/eff

Current frame : 1
Current field : 8

1Shot number : 9
iTine of recording : ;
| 4- 6-1989 , 13:47 :
{Frequancy : S E 9z
iThernal rang= : 5 !
‘Thermal lavel @ €6
ifAmhient temperature
! 27.68 degress C

{Pourr level @ 48.580 dfn
‘IR lens @ LH 7 deyg !

'
i

Two B-dot, 380 series prohe configuration.

Horn te screen distance is 23 in. and camera te scroen distance is 79.5 in.
Distance helusen probes (measured at lower end) is 8 cm. Camera angle is
approximately 26 degrees.

E-Polarized.




Figure K-6
Shot Number : 8

Time of Recording : 4- 6-1989 , 13:45%

Fraquency : S x 10" Hr
Thermal Ranga : S
Thermal Level : 65
Ambient Temperature 27.00°¢C
Power Level 435 E -1

[R Camera Lans Long Wave, f/1.8. 7°

Namg of Stored Csta Fila : R2PSGD7.RAW

Conments

Two B-dot, 300 s3rins cr=zae cenfizuraticn,

Horn to scrzen distance i3 23 in. and camera to scresen distance is 79

ODistance betwa2n probes (massurad ar lower and)
approximately 20 degreas.
E~-Folarized.

rrryre ey

‘s 7 em. Cameras angle

<] of f

.
1
i

'"ESC" Lo continue
g for grid on/off

[burrunt frama : 1

Carrant field : 9

Shot numhep ] i

i

Time of recording
4~ 6-3989 , 13:45

- ' Pouer leve] :

(IR lans : LH 7

Frequancy : SE 9 Hz;
iThermal rangs : 5 :
- 1Thermal level 65

1Anbient Lempmpalurs : :
27.98 dsyroes C

48.50 dDn |
deg :

Two B-doi, 300 serjes probe configuration.
Horn Lo screen distance is 23 in. and can
Distance helusen probes (neasured at lover end) is 7 cn.
approximataly 20 degrees.

E-Polarized.

Camera ang

era to screen distance is 79.5 in.

le is
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Flgure K-7
5ot Number : 7

Time of Recording : 4- 6-1983 , 13:42
Fraquency : S x 10" Hz

Thermal Range : 5

Thermal Level : 6§

Ambiant Temperaturge : 27.00°C

Powar Level : 435 E -1

IR Camera Lens : Long Wave., f/1.8, 7°
Name of Storad Dacta File : R2PSGD6,RAW

Comnan~s

Two B-dou. 300 series prcze configuration.

Horn to screaen distancz2 i3 2 in. and camers to screen distance 4s 79.5
Oistancz batwgen probas (messurzad at lower and) i3 6 cm. Camera angle i3
appro.<imacaely 20 degrass.
C-Polarizad.

in,

-~
-
-

FRAOAE ® TITLD § Avg Opt
1 0 of f

“Esc” Lo continue
*g" for grid on/off

Current frams @ 1
Current fiold : 8

IShot numher : 7 :
'Tine of recerding : :
1 4- 6-1989 , 13:42 :
1Fraquancy : SE 9 Hz
iTharmal range @ 9
IThermal fevel @ 66
iAnbient tempsraturs :

i 27.00 degrees C

!Fouer level @ 48.50 dBn
"IR lans : LH 7 deg

Two B-dot, 300 seriess prohe counfiguration.

Horn Lo screen distance is 23 In. and camera to scresn distance is 79.5 in.
Distance between prohes (measured at lower end) is & cm. Canera angls is
approximately 23 degrees. .

E-Polarized. )




Flgure K-8
Shot Number : €

Time of Reccrdng : 4~ 6-1989 , 13:38
Freguency : § x 10 Hz
Thermal Range : €
Thermal Lavel : 67
Ambient Temperazure : 27.00°C
Power Leve'® : &85 E -1
IR Camera Lens : Long Wave, f/1.8, 7~
Name of Stored Dats Filg : R2PS5G0S.RAW
Comments
e zonfiguraticn.

3 23 in. and camers to screan distance is 79.S, i~
"e33ured at low~er and) is S cm. Camers angle 13

Two B-dect, 200 3zeriag -z
HOrmn to screen digt. azs °
Disrsnce betwasn prctez (
gpproximacely 20 dagress.
E-Folarized.

vg Vp
;] off

"Eac" to contimue
"g"” for grid on/off

Current frams : 1
Current field : ©

IShot numher @ 6 !
1Time of recording : !

4- 6-1989 , 13:38 :
!Frequency S E 9z

Thermnal rangs : 5

IThermal favel @ 67

'Ambiant tenperature

! 27.08 deyrecs C

iPowse lavel : 48,50 dDn
. IR lens : LH 7 dey

Two B-dot, 380 series prohe configuration.

Korn to screen distance is 23 in. and camera to screen dislance is 79.5 in,
Diglance betwsen prohes (neasured al lower end) {s 5 cm. Cansra angle is
approximately 20 degrees.

E~-Polarized.




i Figure K-9
Shot Number : ¢

Tive of Recording : 4&4- 6-1939 , 13:35
Frequency : € x 107 Hz
Thermal Range : 5
Tharmal Level : 66
Ambien: Temperature : 27.0C°C
Power Lgva! : 235 E -1
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stcred Data File : RZPSGD4.RAW
Commants
Two B8-dot. 300 seriss o-zoe configuraticn.
Horn to scre9n dista~z3 i3 23 in. and camera to screen distanca is 79.5 <-.
Distance between prokes (measured at lower end) is 4 cm. Camera angle i3

appraoaximacaly 20 degrees.
E-Polarized.

FRRAE 4 —FIELT TS5 UFC]
4 -] off

YEese" Lo continue
“g" for grid ewoff

Current frame : 1
Current fizld : 0

i

Shet nunhar S

Time of recording : i
4- 6-1989 , 13:38

ifrequency : SE 9z
:Thermal range @ S ;

B3 i Thermal lcvel @ 66 :

I {Anhiunl Lemperaturs : d
! 27.80 degrees C ;
'Power levsl @ 40.50 dBn |
'

]
1
¢
1
¢
'
'
i

R lans : LH 7 deg ;

Two B-dot, 388 ssriee probo configuration.

Horn Lo gcreen distance is 23 In, and carnera to screen distance {8 79.5 in,
Distanco betuveen probes (ngasursd at lower end) is 4 cm. Camera angle is
aprroxinately 20 degress.

E-Palarized.




Figure K-10
Shot Numbegr : ¢

Time of Recsrding : &- 6-1939

., 13:32

Frequency : S x 10" Hr
Tharmal Range : S
Thermal Leval : 71
Ambient femaerac:re : 27.0G0°C
Power Level : 485 E -~
IR Camera La2ns : Long Wave, f/1.8, 7°
Nama of Stored Data File : R2PSGD3I.RAW
Commaents :
Two 8-dot, 300 sa2ri2s croc2 configurasion.
Horn to screen distance {5 23 in. and camera to screen distance is 79.S
Distance bstween prob23 (m2asured at Towzr end) is 2 cm. Camera angle i3

aporoximately 20 degrass.
E~Polarizaed.

RANE ¥ FIELD & Avg Opt
b 6 off

"Ese" Lo continue
"g" fer grid ow'eff

Current frame :

1
Current field <]

18hot wumber : 4 :
!Tins of recordivg . !
! 4- 6-1989 , 12:32

1Frequancy : S E 9 Hz
iThermal range @ 3

[ I Therral lavel @ 71

{fmbiznt Lemparature © :
i 27.88 degress C :
{Powsr lmual : 48,53 dBn ,
(IR lens @ LR 7 deg !

Two B-dat, 300 series prohs configuration.

Hern to screen distance is 23 in. and camera Lo scraen distance is 79.5 in.
Distance hatusen prohes (neasured al lowsr end) is 3 cn. Camera angle is
approximately 26 degrees.

E-Polarized.

in



FIgure K-11
Shot Number : 2

Frequency : S x 107 Hz

Thermal Range : §

Thermal Lgvel : 73

Ambient Temperature : 27.00°C
Power Level : 435 E -1

IR Camera Lens : Long Wave, f/1.8, 7°

Comments

Two B-don. 300 saries pres2 zonfiguraticn.

. Horn to scroen distanc2 iz 23 in. and camera to
Cistancz bstwesn probes (Teasurad at Tgwer 2nd)
approximataly 20 degrees.

E~-Polarized.

Time of Recordiang : 4- 6-1989 , 12:26

. Name of Stored Data File : RZPSGD2.RAW

screen distance is 79. i
i3 2 em. Camera angle i3

[FRAAE & FIELF @ Avg Opl |

4 ;] of {

“Ezc” to conlinue
q" for grid an/off

1
0

Current frame @
Current finld :

1Shot wunher : 2

1Time of recordinrg :

'o4- 6-1989 , 13:26
‘Frequency © SE 9 Hz
!Thernal rangs : 5 :
Thermal leuvsl @ 73
'Ambient tempsrature :

i 27.80 degrans C

Power level : 48.580 dbPn
IR lens : LH 7 deg

Tuo B-daot, 380 series probe configuralion.

apprexiratsly 28 degrees.
E-Polarized.

Hori. Lo scresn distance is 23 in. and camera Lo screzen distance is 79.95 in.
Distance between probes (measured al lower end) i3 2 e¢n. Camera angle is




FIgure K-12
Shot Number : 1

Time of Recording : 4~ 6-1939 , 13:14
Fraequency : S x 107 Hz

Thermal Ranga2 : 5

Thermszl Level : 70

Ambient Temoerasure : 27.00°C

Powar Lavel : ¢35 E -1

IR Camera Lans : Long Wave, f/1.8, 7°
.Mame of Stcred Oata File : P2PSGD?1.RAW

Comments

Two B-dot. 300 s2rigs craze configuration.
Horon to screen distance i3 22 in. and camera to screen distance 15 79.5 <n.
Oizstanc2 batween probes imneasured at lower end) is 1 cm. Camera angle is

approximat2ly 20 degreas.
E-Prlarized.

TWE N FTELD T Avg Opt |
4 2 of f

"Esc” Lo continue
“3" for grid on/off

Current frame @ 1
Current field : O

1Shot numher : i

iTims of recording :

i 4- 6-1989 , 13:14
!Frequancy : SE 9Nz
Thermal rangs @ 5
iThermal lsvel : 70
iAmhient tenmpsralure :

i, 21.98 degrees C

‘Powsr lavel @ 48.50 dBn
‘IR lens ¢ LH 7 deg

Two B-dof, 30B series prohc configuration.

Horn Lo screen distance {s 23 In, and camera Lo screan distance is 79.5 in.
Distance belween probes (measured at lower end) is 1 cn, Camara angle is
approximately 20 degrses. i
E-Polarized, |
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Figure L-1
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Figure L-2
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Figure L-3

Shot Number 3013

Tiia of Racording 2-13-1989 15:43

Frequency 10 :« 10" Hz

Thermal Range 5

Thermal Leval

$2

Ambient Temperature 27.00°C

Power Level 434 E -1

IR Camera Lens : Long Wava, f/1.8, 7"

Name of Sto-~ed Data File R2P10GD10.RAW

Comaents

Two E-dot, 300 s=2rias prcbe configuration.

Horn to screen distance i3 23 in. and camera to scraen distance is 79,
Cistancz batwesn probes (measured at iower end) is 10 cm. Camera angle
approximataly 20 degress.

E-polarized.

FRANE & FIELDU ¥ Avg Opt
i 8 off

"Esc” to continue

“g" for grid onsoff

1
9

Current frame :
Current field :

:Shet number @ 3818

iTime of recordiny :

i 2-13-1989 , 15:43

iFrequency :

f- | Therwal rangs @ S

iThermal levei 52

‘Amhisnt temparature

! 27.08 degrees C

.Power level : 49.490 dBn
Tty [R lens : LH 7 deg

1B E 9 H:

i
is

3

Two B-dot, 390 series prohe configuration,

Horn to screen disiance is 23 in. and camsra to
Distance belueen probes (measured al lower end)
approximatsly 28 degrees.

| E-polari zed.

screen distance Is 79.5 in,
is 18 cn. Camera angle is




Figure L-4
Shot Number : 3017

Time of Recording : 2-73-1939 , 1S:38
Frequency : 10 x 10" Nz

Thermal Range : 5

Thermal Levael : 53

Ambient Tempsrature : 27.00°¢C

Powar Level : 493 E -1
IR Camara Lans : Long Wave, f/1.8, 7°
Name of Stored Data File : R2P10GD9.RAW

Comments3s

Two B8-dot, 300 32ries prokbe2 configuration.

Horn te screen distanc2 i3 23 in., and camera to screan distance is 79.5 in.
Qistanca batwzan probtes (mzasurad at lcwer 2nd) is 9 cm. Camera angle 1is
anprox<imately, 20 Jdagraes.

E-colarized.

[FRANE ¥ FIELD B~ avg Op
4 ] off

"Esc” to continue
"g" for grid on/off

Current frame : 1
Current field : ©

iShot number : 3817

'Time of recording :

I 2-13-1989 , 15:138
IFrequency : 1B E 9 Hz
'Thermal range @ S :
!Therral level @ 53
iAmhient tewrperatlure :

i 27.88 degreus C :
iPower Jevel © 49,38 dBm
‘1R lens : LH 7 deg :

Tws B-dot, 308 series probe configuration.
Horwn to screen distance is 23 in, and camera to screen distance is 79.5 in,
Distance betwasn prohez (measured al lower end) is 9 cm. Camera angle is
approximately 28 degrees.

E-polarized.




Figure L-5 )
3hot Number : 3015

o
~)

Time of Recording : 2-13-1989 . 15:

Frequancy : 10 x 10" Hz

Thermal RangQe : €
Tharmal Leval : S2
Ambient Temperatureg : 27.00°C

Power Lavel : 496 € -1
IR Camera Lens : Long Wave, f/1.8, 77
Nama of Storaed Cata File : R2P10GD7.RAW
Commants
-dot, 300 32rizs prcke cenfiguracion. ) s .
;winstioscr;on distance is 23 in. and camera tou screen d'livan:T i; Z: :‘
O?Stanr; Datwean prob2as (m2aszured at lower end) i3 7 ¢m. Camar~a ang 3

appreximately 20 degraes.
E-polarizad.

] TWWﬁTT—TﬂIE?_TGTUﬂﬁ
1 ] off |
"Ese"” to continue
“g" for grid on/off
Current frame : 1
ngrrent field : @
1Shot number : 3015
iTime of recording :
. 2-13-1989 , 15:27 :
I i Frequency : 19 L 9 Hz
!Thermal range : § :
iThermal level : §2
fmhient temperature :
! 27.88 degress C -
Powsr lovel : 49.68 a3n :
a

;IR lons : LH 7 deg

f?ﬁo B-dot, 368 seriss probe confiyuration.
Horn to screen distance Is 23 in. and camera to screen distance is 79.5 iw.
i

Distance bstuean prohes (measured at lower end) is 7 cn, Camera angle is
APProximately 20 degrees.

| E-polar{zed.




Figure L-6
3hot Number : 39012

Time of Recorcing : 2-13-1939 , 15:22

Fraquency : 10 x 10" H:z

Thermal Range : S

Thermal Level : S2

Ambient Tamparature : 27.00°C

Powar Lavel : 433 £ -1

IR Camara Lans : Long Wave, f/1.8, 7°

Name of 5tored Cata File : R2P10GD6.RAW
Comments

Twvo B8-dct, 300 zzries orghne configuracion.
Horn €tQ screan dizttancsz 43 3 ir. and camara to screen distance is 79.5 in.

"
> L

Cistance tatwean protes ‘measursd at lower 3nd) i3 6 cm. Camara angle.is

approximacaly 20 degraas.

E-polarized.

“¥IELU Y Avg Opl|
* ] of f

"Esc” to continue
"g" for grid on/off

1
0

Current frame
Current field

.
.

'Shot number : 3012

1Time of recording :

1 2-13-1989 , 15:22 :

:Fraquency 16 £ 9 Hz

;Thermal range : 5 :

iThermal level @ 52

IAnhient Lenperature :

i . 27.00 degress C :

‘Pover lausl @ 49.88 dBn |
2. 'IR lens : LH 7 deg

Tvo B-dot, 308 series probe configuration.
Horn to screen distance is 23 {n. and camera to screen distance {s 79.5 in.
Distanca betwesn probes (measursd at lowsr ond) is 6 cm. Camera angle is

approxinatsly 28 degrees.
E-polarizsd.




Figure L-7
Thot Numbai~ . 3009

Time of Recording : 2-13-1989 , 15:18
Frequency : 10 x 10" Hz

Thaermsl Rangs : §

Thermsl Lavel : 52

Amoient Temperature : 27.00°C

Power Level : 498 E =1
IR Camgra Lens ; Long Wave, f/1.8, 77
Namg of Stcoreac Cacta Sile : R2P10GOS.RAW
Commerits
Two B-dot. 300 saries crcke configuracion.
Horn to scraaen distarce 13 22 in. and camers to screen distance 1s 79.5 i~
Oiscancy batwasn proces (measured at lowar end) i3 S cm. Camers angle i3

approx<imacaly 20 degraas.
E-pnlaricad.

TRAOE ¥ FIELD B Avg Opt
1 0 off

"Esc” Lo continue
"g" for grid on/off

Current frame : 1
Current field : 8

[

iShot numbor : 3889 :
iTime of recording : :
i 2-13-1989 , 15:16 :
{Fraquency : 1B E 9 Hz
iThermal rangs @ 3
!Tharmal lavel @ 52
'Amhient tempsraturs :
17.80 degrees C i
:Pouwer level : 49.88 dBnm !
IR leuws : LH 7 deg :

i
i
i

Two B-dot, 300 serics probo configuration.

Horn to scresn distance is 23 In. and camera to screen distance {s 79.5 in,
Distance betwesen probes (measured al Jouer end) i3 5 cn. Camora angiw is
approximatsly 20 degrees.

E-polarized.




Figure L-8
3hot Number : 3008

Time of Recording : 2~13-1989 , 15:11
Frequency : 10 x 107 HZ
Thermal Rang- : S
Thermal Level : 52
Ambiant Temperaturs 27.00°C
Power Level : 2438 £ -1
IR Camera Lens : Long Wave, f/1.8, 7°
Name of Stored Dats File : r2pl0gdd.raw
Cohment: :
Two B-dot, 300 ssrizs grste configuracion.
Horn to scraen distancs i3 13 in. and camsra tc screen distance is 79.5 in.
Oistancs beatwean probes (maassured at lowar end) i3 4 cm. Camera angle 1s

apnroximataly 20 degrees.
E-polarized.

WE ¥ FIELD B fvg Opt
1 ) off

"Esc” Lo conlinue
"g" for grid owoff

Current frame : 1
Current field : ©

iShot number : 3068
4 Time of recording : ;
2-13-1999 , 15:1% d
. 10 E 9 Hz
L 1Thermal range ¢ 5
iThermal level 1 52
- 'Amblant tamperature :
! 27.80 degrees C :
& iPower leve] @ 49.88 dBm
IR lens * LH 7 deg :

Tuo B-dot, 308 series probe configuration.

Horn Lo scroen distance is 23 in. and camera te screen distance {s 79.5 in.
Distance betueen probss (measured al laower end) is 4 cn, Camera angle is
cpproximately 28 degrees.

E--pelarizea.




Figure L-9
3hot Nymber : 2004

Time of Recording : 2-13-1939 , 14:S8
Frequency : 10 x 10" H:

Thermal Range : S

Thermal Level : S2

Ambien: Temper-ature : 27.006°C

Power Level : 494 £ -1

IR Camera Lenz : Long Wave, f/1.8, 7°
Name of Srored Oasta File : riplldgdl.raw
Commants :

Two B-dot, 300 s»ries prcba canfiguration.

Horn to screer distanca is 23 in. and camera to screwn dizstancs 13 79.S in.
- Distance be-ween probes (msasuraed st lower end) i3 3 cm. Camera angle i3

approximately 20 degress.

E-polarized.

[D%F &g Opt
1 ] of f

"Egc” to continus
“qg" for grid onoff

Currant frame @ 1
Current field : B
SN

:Shot number @ 3684

‘Time of recording : :

b 2-13-1989 . 14:58 :
iFrequency : 10 E 9 Hz.

i :Thermal range : 5 :

!Thermal lovel @ S2

iAmbisnt temperalure ©

{ 27.00 degrees C :

k- {Power lovel : 49,49 dBm

(IR leng : LH 7 dog

lTuo B-dot, 180 saries probe configuration.

Korn Lo scroen distance is 23 ‘n. and canera to screen distance is 79.5 in.
Distance beluwsen probes (mgasured at lowsr end) is 3 ¢cm. Camerz angle is
apyreximately 28 degrees.

| E-polarized.




Figure L-10
Shot Number : 3000

Time of Recording : 2-13-1989 , 13:12
-. Frequency : 10 x 10" Hz
Thermal Range : S
Thermal Level : §1
Ambient Temperature : 27.00°C
Power Level! : SO E O
IR Camera Lans : Long Wave, f/1.3, 7°
N;me of Stored Data File : r2pl0gd2.raw
Commants
Two B-dot, 300 sa2rigs probe configuratien.
Hormn to screan distanca is 23 in. &end camars to screen distance is 79.5 in.
Distance botwaen probes (measured at lower end) is 2 cm. Camera angle i3

, approqimately 20 degrees.

E-palarizaed.

I ¥ o5 05t
‘ 1 8 off

\ "Exc” Lo enntinue

"g" for grid en/cff

Current framg @ |
Current field : 0

IShat nunbar : 30888
iTime of recording :
v 2-13-1989 , 13:12 :
- ' Frequency : 18 E 9 Hz:
iThermal range : S :
iThermal level @ 5t :
!Ambient tempuratu;e : :
! 27.68 degrees C :
iPower lavel @ $6.68 dBm :
IR lens : LH 7 deg :

Tuo B-dot, 348 gsrlas probe configuration.

Horn Lo gcraen distance is 23 in. and camera to screen distance is 79.5 in.
Distance boluesn probes (mearured al lower and) i3 2 cm. Camera angle is
approximately 20 degrees.

E-polarizod.




Figucre L-11
Shot Number : 3010

Time of Recording : 2-13-1939 , 12:3t
Frequency : 10 x 107 Hz

Thearmal Range : S

Tharmal Level : 52

Ambient Tamperature : 27.00°C

Power Level : 498 E -1

IR Camaera Lens : Long Wave, f/1.8, 7°
Name@ cf Stored Data.Fi1s : R2P10GD1.RAW

Comment s :

Twos B-dot, 306 zerias trcbz confiquraticn.

Horn to screan distance 1s 23 1in. and camera to screen discance is 79.5 dn.
Distancs D2tw~e2n probas’ (measurad ar -Tocwer end) i3 1 cm. Camera angle 13
approximately 20 dagrees.

E-polarizad.
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“Esc" to continue
"g" for grid on/of!

Cuprrent frame @ 1
Current field : 8

EShol nuxher : 3018
iTime of recording : .
v'o2-13-1989 , 12:31 :

‘Froquency : 18 E 9 Hz:
- iThermal ranga @ § :
i ! Thermal lavel @ 32 :

iAmbient temperalure :

i 27.080 degrees C :

‘Power ilevel : 49.88 dBm

(IR lens ¢ IH 7 deg :

Two B-dot, 380 series probe corfiguration.

Horn to soveen distance is 23 in. and camera to scraen distance is 79.5 in.
Distancs betuoen probes (neasured at lower and) is 1 cm. Camera anyle is
approximately 20 degress.

E-polarized.




